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(57) Abstract: The invention concerns a method for making chlorohydrin including a step which consists in reacting a polyhy- 
droxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof, with a chlorinating 

^2 agent containing hydrogen chloride and at least one step performed in an equipment made of or coated with materials resistant to the 

^5 chlorinating agent, under conditions suitable for performing said step. 
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Process for preparing a chlorohydrin in corrosion-resistant apparatus 



The present patent application claims the benefit of patent application 
FR 05.05120 and of patent application EP 05104321.4, both filed on 
20 May 2005, and of provisional US patent applications 60/734659, 60/734627, 
60/734657, 60/734658, 60/734635, 60/734634, 60/734637 and 60/734636, all 
5 filed on 8 November 2005, the content of all of which is incorporated here by 
reference. 

The present invention relates to a process for preparing a chlorohydrin. It 
relates more specifically to a process for preparing a chlorohydrin in apparatus 
made from materials which are resistant to corrosion. 

1 0 Chlorohydrins are reaction intermediates in the preparation of epoxides and 

derived products. Dichloropropanol, for example, is a reaction intermediate in 
the preparation of epichlorohydrin and of epoxy resins (Kirk-Othmer 
Encyclopedia of Chemical Technology, Fourth Edition, 1992, Vol. 2, page 156, 
John Wiley & Sons, Inc.). 

1 5 According to known processes it is possible to obtain dichloropropanol in 

particular by hypochlorinating ally! chloride, by chlorinating allyl alcohol and by 
hydro chlorinating glycerol. This latter process has the advantage that the 
dichloropropanol can be obtained starting from fossil raw materials or from 
renewable raw materials, and it is known that natural petrochemical resources, 

20 from which the fossil materials are obtained, such as petroleum, natural gas or 
coal, for example, are limited in their terrestrial availability. 

Application WO 2005/054167 of SOLVAY SA describes a process for 
preparing dichloropropanol by reacting glycerol with hydrogen chloride in the 
presence of an acid such as adipic acid as catalyst. The reaction is carried out in 

25 a reactor fabricated from or covered with a material which is resistant to the 

chlorinating agent under the reaction conditions. The use of this type of material 
is limited, however, to the reactor for chlorinating the glycerol. 

The invention provides a process for preparing a chlorohydrin, 
comprising : 

30 (a) a step in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 

polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to 
reaction with a chlorinating agent containing hydrogen chloride 
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(b) at least one other step, carried out in apparatus made from or covered with 
materials which are resistant to the chlorinating agent under the conditions 
in which this step is realized. 
It has been found that, in the process according to the invention, the 
5 following advantages are realized : 

(a) the life of the apparatus is prolonged 

(b) the management of the streams in the process is simplified 

(c) the overall cost of the process is reduced 

(d) the processes downstream of the process for preparing the chlorohydrin, 
1 0 such as, for example, the purge treatment by high-temperature oxidation, 

which requires low metal contents, are not disrupted 

(e) the quality of the aqueous effluent from an epoxide preparation which is 
supplied with mixtures of chlorohydrin and water obtained from the process 
for chlorinating the polyhydroxylated aliphatic hydrocarbon is not adversely 

1 5 affected by an abnormally high metal content and, consequently, it is not 

necessary to carry out a special purification treatment on the aqueous 
discharges for the purpose of reducing their metal content. 
It has in fact been found, surprisingly, that corrosion phenomena may be 
produced in the process other than in the step of chlorinating the 
20 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof, and may have an unfavourable overall 
impact on the economics of the process. 

The invention further provides, accordingly, for the use of apparatus made 
from or covered with materials which are resistant to the chlorinating agents in a 
25 process for preparing a chlorohydrin comprising a step in which a 

polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof is subjected to reaction with a chlorinating 
agent containing hydrogen chloride, in at least one step other than the reaction 
step. 

30 The reason for this that it has been found that the use of this type of 

apparatus makes it possible to prevent the corrosion by hydrogen chloride in the 
presence of water and of the polyhydroxylated aliphatic hydrocarbon. The water 
may be water generated by the reaction between the polyhydroxylated aliphatic 
hydrocarbon and the chlorinating agent, or water introduced into the process. 

35 The invention provides, finally, plant for preparing a chlorohydrin, 

comprising 



(a) one part in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to 
reaction with a chlorinating agent containing hydrogen chloride 

(b) at least one other part made in apparatus made from or covered with 
5 materials which are resistant to the chlorinating agent. 

The term "polyhydroxylated aliphatic hydrocarbon" refers to a 
hydrocarbon which contains at least two hydroxyl groups attached to two 
different saturated carbon atoms. The polyhydroxylated aliphatic hydrocarbon 
may contain, but is not limited to, from 2 to 60 carbon atoms. 

1 0 Each of the carbons of a polyhydroxylated aliphatic hydrocarbon bearing 

the hydroxyl functional group (OH) cannot possess more than one OH group and 
must have sp3 hybridization. The carbon atom carrying the OH group may be 
primary, secondary or tertiary. The polyhydroxylated aliphatic hydrocarbon 
used in the present invention must contain at least two sp3 -hybridized carbon 

1 5 atoms carrying an OH group. The polyhydroxylated aliphatic hydrocarbon 
includes any hydrocarbon containing a vicinal diol (1,2-diol) or a vicinal triol 
(1,2,3-triol), including the higher, vicinal or contiguous orders of these repeating 
units. The definition of the polyhydroxylated aliphatic hydrocarbon also 
includes, for example, one or more 1,3-, 1,4-, 1,5- and 1,6-diol functional groups. 

20 The polyhydroxylated aliphatic hydrocarbon may also be a polymer such as 

polyvinyl alcohol. Geminal diols, for example, are excluded from this class of 
polyhydroxylated aliphatic hydrocarbons. 

The polyhydroxylated aliphatic hydrocarbons may contain aromatic 
moieties or heteroatoms, including, for example, heteroatoms of halogen, 

25 sulphur, phosphorus, nitrogen, oxygen, silicon and boron type, and mixtures 
thereof. 

Polyhydroxylated aliphatic hydrocarbons which can be used in the present 
invention comprise, for example, 1 ,2-ethanediol (ethylene glycol), 
1 ,2-propanediol (propylene glycol), 1,3 -propanediol, l-chloro-2,3-propanediol 

30 (chloropropanediol), 2-chloro- 1,3 -propanediol (chloropropanediol), 
1,4-butanediol, 1,5-pentanediol, cyclohexanediols, 1 ,2-butanediol, 
1 ,2-cyclohexanedimethanol, 1,2,3-propanetriol (also known as "glycerol" or 
"glycerin"), and mixtures thereof. With preference the polyhydroxylated 
aliphatic hydrocarbon used in the present invention includes, for example, 

35 1 ,2-ethanediol, 1 ,2-propanediol, 1,3 -propanediol, chloropropanediol and 

1,2,3-propanetriol, and mixtures of at least two thereof. More preferably the 
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polyhydroxylated aliphatic hydrocarbon used in the present invention includes, 
for example, 1 ,2-ethanediol, 1 ,2-propanediol, chloropropanediol and 
1,2,3-propanetriol, and mixtures of at least two thereof. 1,2,3-Propanetriol or 
glycerol is the most preferred. 
5 The esters of polyhydroxylated aliphatic hydrocarbon may be present in 

the polyhydroxylated aliphatic hydrocarbon and/or may be produced in the 
process for preparing the chlorohydrin and/or may be prepared prior to the 
process for preparing the chlorohydrin. Examples of esters of the 
polyhydroxylated aliphatic hydrocarbon comprise ethylene glycol monoacetate, 

10 propanediol monoacetates, glycerol monoacetates, glycerol monostearates, 
glycerol diacetates and mixtures thereof. 

The term "chlorohydrin" is used here in order to describe a compound 
containing at least one hydroxyl group and at least one chlorine atom attached to 
different saturated carbon atoms. A chlorohydrin which contains at least two 

1 5 hydroxyl groups is also a polyhydroxylated aliphatic hydrocarbon. Accordingly 
the starting material and the product of the reaction may each be chlorohydrins. 
In that case the "product" chlorohydrin is more chlorinated than the starting 
chlorohydrin, in other words has more chlorine atoms and fewer hydroxyl groups 
than the starting chlorohydrin. Preferred chlorohydrins are chloroethanol, 

20 chloropropanol, chloropropanediol, dichloropropanol and mixtures of at least 
two thereof. Dichloropropanol is particularly preferred. Chlorohydrins which 
are more particularly preferred are 2-chloroethanol, 1 -chloropropan-2-ol, 
2-chloropropan-l-ol, l-chloropropane-2,3-diol, 2-chloropropane-l,3-diol, 
1 ,3-dichloropropan-2-ol, 2,3-dichloropropan-l-ol and mixtures of at least two 

25 thereof. 

The polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated 
aliphatic hydrocarbon, or the mixture thereof in the process according to the 
invention may be obtained starting from fossil raw materials or starting from 
renewable raw materials, preferably starting from renewable raw materials. 

30 By fossil raw materials are meant materials obtained from the processing 

of petrochemical natural resources, such as petroleum, natural gas and coal, for 
example. Among these materials preference is given to organic compounds 
containing 2 and 3 carbon atoms. When the polyhydroxylated aliphatic 
hydrocarbon is glycerol, allyl chloride, allyl alcohol and "synthetic" glycerol are 

35 particularly preferred. By "synthetic" glycerol is meant a glycerol generally 
obtained from petrochemical resources. When the polyhydroxylated aliphatic 
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hydrocarbon is ethylene glycol, ethylene and "synthetic" ethylene glycol are 
particularly preferred. By "synthetic" ethylene glycol is meant an ethylene 
glycol generally obtained from petrochemical resources. When the 
polyhydroxylated aliphatic hydrocarbon is propylene glycol, propylene and 
5 "synthetic" propylene glycol are particularly preferred. By "synthetic" 
propylene glycol is meant a propylene glycol generally obtained from 
petrochemical resources. 

By renewable raw materials are meant materials obtained from the 
processing of renewable natural resources. Among these materials preference is 

10 given to "natural" ethylene glycol, "natural" propylene glycol and "natural" 

glycerol. "Natural" ethylene glycol, propylene glycol and glycerol are obtained 
for example by conversion of sugars by thermo chemical processes, it being 
possible for these sugars to be obtained starting from biomass, as described in 
"Industrial Bioproducts : Today and Tomorrow", Energetics, Incorporated for 

15 the U.S. Department of Energy, Office of Energy Efficiency and Renewable 

Energy, Office of the Biomass Program, July 2003, pages 49, 52 to 56. One of 
these processes is, for example, the catalytic hydrogenolysis of sorbitol obtained 
by thermochemical conversion of glucose. Another process is, for example, the 
catalytic hydrogenolysis of xylitol obtained by hydrogenation of xylose. The 

20 xylose may for example be obtained by hydrolysis of the hemicellulose present 
in maize fibres. By "glycerol obtained from renewable raw materials" is meant, 
in particular, glycerol obtained during the production of biodiesel or else glycerol 
obtained during conversions of animal or vegetable oils or fats in general, such 
as saponification, transesterification or hydrolysis reactions. 

25 Among the oils which can be used in the process of the invention, mention 

may be made of all common oils, such as palm oil, palm kernel oil, copra oil, 
babassu oil, former or new (low erucic acid) colza oil, sunflower oil, maize oil, 
castor oil and cotton oil, peanut oil, soya bean oil, linseed oil and crambe oil, and 
all oils obtained, for example, from sunflower plants or colza plants obtained by 

30 genetic modification or hybridization. 

It is also possible to employ used frying oils, various animal oils, such as 
fish oils, tallow, lard and even squaring greases. 

Among the oils used mention may also be made of oils which have been 
partly modified by means, for example, of polymerization or oligomerization, 

35 such as, for example, the "stand oils" of linseed oil and of sunflower oil, and 
blown vegetable oils. 
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A particularly suitable glycerol may be obtained during the conversion of 
animal fats. Another particularly suitable glycerol may be obtained during the 
production of biodiesel. A third, very suitable glycerol may be obtained during 
the conversion of animal or vegetable oils or fats by transesterification in the 
5 presence of a heterogeneous catalyst, as described in documents FR 2752242, 
FR 2869612 and FR 2869613. More specifically, the heterogeneous catalyst is 
selected from mixed oxides of aluminium and zinc, mixed oxides of zinc and 
titanium, mixed oxides of zinc, titanium and aluminium, and mixed oxides of 
bismuth and aluminium, and the heterogeneous catalyst is employed in the form 

10 of a fixed bed. This latter process can be a process for producing biodiesel. 

In the process for preparing a chlorohydrin according to the invention, the 
polyhydroxylated aliphatic hydrocarbon may be as described in the patent 
application entitled "Process for preparing chlorohydrin by converting 
polyhydroxylated aliphatic hydrocarbons", filed in the name of SOLVAY SA on 

1 5 the same day as the present application, and the content of which is incorporated 
here by reference. 

Particular mention is made of a process for preparing a chlorohydrin 
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose total metal 

20 content, expressed in elemental form, is greater than or equal to 0.1 (xg/kg and 
less than or equal to 1000 mg/kg is reacted with a chlorinating agent. 

In the process according to the invention it is preferred to use glycerol 
obtained starting from renewable raw materials. 

In the process for preparing a chlorohydrin according to the invention, the 

25 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof may be a crude product or a purified product, 
such as are specifically disclosed in application WO 2005/054167 of 
SOLVAY SA, from page 2 line 8 to page 4 line 2. 

In the process for preparing a chlorohydrin according to the invention, the 

30 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof may be a polyhydroxylated aliphatic 
hydrocarbon whose alkali metal and/or alkaline earth metal content is less than 
or equal to 5 g/kg, as described in the application entitled Process for preparing a 
chlorohydrin by chlorinating a polyhydroxylated aliphatic hydrocarbon", filed in 

35 the name of SOLVAY SA on the same day as the present application, and whose 
content is incorporated here by reference. The alkali metals may be selected 
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from lithium, sodium, potassium, rubidium and cesium and the alkaline earth 

metals may be selected from magnesium, calcium, strontium and barium. 

In the process according to the invention, the alkali metal and/or alkaline 

earth metal content of the polyhydroxylated aliphatic hydrocarbon, the ester of 
5 polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or 

equal to 5 g/kg, often less than or equal to 1 g/kg, more particularly less than or 

equal to 0.5 g/kg and in certain cases less than or equal to 0.01 g/kg. The alkali 

metal and/or alkaline earth metal content of the glycerol is generally greater than 

or equal to 0.1 ug/kg. 
10 In the process according to the invention the alkali metals are generally 

lithium, sodium, potassium and cesium, often sodium and potassium, and 

frequently sodium. 

In the process for preparing a chlorohydrin according to the invention, the 

lithium content of the polyhydroxylated aliphatic hydrocarbon, the ester of 
15 polyhydroxylated aliphatic hydrocarbon or the mixture thereof is generally less 

than or equal to 1 g/kg, often less than or equal to 0. 1 g/kg and more particularly 

less than or equal to 2 mg/kg. This content is generally greater than or equal to 

0.1 ug/kg. 

In the process according to the invention, the sodium content of the 
20 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0. 1 ug/kg. 

In the process according to the invention, the potassium content of the 
25 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0. 1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 ug/kg. 

In the process according to the invention, the rubidium content of the 
30 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 ug/kg. 

In the process according to the invention, the cesium content of the 
35 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 



less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 ug/kg. 

In the process according to the invention the alkaline earth metal elements 
are generally magnesium, calcium, strontium and barium, often magnesium and 
5 calcium and frequently calcium. 

In the process according to the invention, the magnesium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
10 This content is generally greater than or equal to 0. 1 ug/kg. 

In the process according to the invention, the calcium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
1 5 This content is generally greater than or equal to 0. 1 ug/kg. 

In the process according to the invention, the strontium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
20 This content is generally greater than or equal to 0. 1 ug/kg. 

In the process according to the invention, the barium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
25 This content is generally greater than or equal to 0. 1 ug/kg. 

In the process according to the invention the alkali and/or alkaline earth 
metals are generally present in the form of salts, frequently in the form of 
chlorides, sulphates and mixtures thereof. Sodium chloride is the most often 
encountered. 

30 In the process for preparing a chlorohydrin according to the invention, the 

chlorinating agent may be as described in application WO 2005/054167 of 
SOLVAY SA, from page 4 line 25 to page 6 line 2. 

In the process for preparing a chlorohydrin according to the invention, the 
chlorinating agent may be hydrogen chloride as described in application 

35 WO 2005/054 1 67 or SOLVAY SA, from page 4 line 30 to page 6 line 2. 
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Particular mention is made of a chlorinating agent which may be aqueous 
hydrochloric acid or hydrogen chloride which is preferably anhydrous. 

The hydrogen chloride may originate from a process of pyrolysing organic 
chlorine compounds, such as, for example, from vinyl chloride preparation, from 
5 a process for preparing 4,4-methylenediphenyl diisocyanate (MDI) or toluene 
diisocyanate (TDI), from metal pickling processes or from the reaction of an 
inorganic acid such as sulphuric or phosphoric acid with a metal chloride such as 
sodium chloride, potassium chloride or calcium chloride. 

In one advantageous embodiment of the process for preparing a 
1 0 chlorohydrin according to the invention, the chlorinating agent is gaseous 

hydrogen chloride or an aqueous solution of hydrogen chloride, or a combination 
of the two. 

In the process for preparing a chlorohydrin according to the invention, the 
hydrogen chloride may be an aqueous solution of hydrogen chloride or hydrogen 

1 5 chloride which is preferably anhydrous, obtained from plant for preparing allyl 
chloride and/or for preparing chloromethanes and/or chloronolysis and/or plant 
for high-temperature oxidation of chlorine compounds, as described in the 
application entitled "Process for preparing a chlorohydrin by reacting a 
polyhydroxylated aliphatic hydrocarbon with a chlorinating agent", filed in the 

20 name of SOL V AY SA on the same day as the present application, and the 
content of which is incorporated here by reference. 

Particular mention is made of a process for preparing a chlorohydrin from 
a polyhydroxylated aliphatic hydrocarbon, from an ester of a polyhydroxylated 
aliphatic hydrocarbon or from a mixture thereof, and from a chlorinating agent, 

25 the chlorinating agent comprising at least one of the following compounds : 
nitrogen, oxygen, hydrogen, chlorine, an organic hydrocarbon compound, an 
organic halogen compound, an organic oxygen compound and a metal. 

Particular mention is made of an organic hydrocarbon compound selected 
from saturated and unsaturated aliphatic and aromatic hydrocarbons and 

30 mixtures thereof. 

Particular mention is made of an unsaturated aliphatic hydrocarbon 
selected from acetylene, ethylene, propylene, butene, propadiene, 
methylacetylene and mixtures thereof, of a saturated aliphatic hydrocarbon 
selected from methane, ethane, propane, butane and mixtures thereof and of an 

35 aromatic hydrocarbon which is benzene. 
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Particular mention is made of an organic halogen compound which is an 
organic chlorine compound selected from chloromethanes, chlorOethanes, 
chloropropanes, chlorobutanes, vinyl chloride, vinylidene chloride, 
monochloropropenes, perchloroethylene, trichloroethylene, chlorobutadienes, 
5 chlorobenzenes and mixtures thereof. 

Particular mention is made of an organic halogen compound which is an 
organic fluorine compound selected from fluoromethanes, fluoroethanes, vinyl 
fluoride, vinylidene fluoride and mixtures thereof. 

Particular mention is made of an organic oxygen compound selected from 
1 0 alcohols, chloroalcohols, chloroethers and mixtures thereof. 

Particular mention is made of a metal selected from alkali metals, alkaline earth 
metals, iron, nickel, copper, lead, arsenic, cobalt, titanium, cadmium, antimony, 
mercury, zinc, selenium, aluminium, bismuth and mixtures thereof. 

Mention is made more particularly of a process wherein the chlorinating 
1 5 agent originates, at least partially from a process for preparing allyl chloride 

and/or a process for preparing chloromethanes and/or a process for chlorinolysis 
and/or a process for oxidizing chlorine compounds at a temperature greater than 
or equal to 800°C. 

In one particularly advantageous embodiment of the process for preparing 
20 a chlorohydrin according to the invention, the hydrogen chloride is an aqueous 
solution of hydrogen chloride and does not contain gaseous hydrogen chloride. 

In the process for preparing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 
25 chlorinating agent may be carried out in a reactor as described in application 
WO 2005/054167 of SOLVAY SA on page 6 lines 3 to 23. 

Mention is made particularly of plant made from or covered with materials 
which are resistant under the reaction conditions to the chlorinating agents, 
particularly to the hydrogen chloride. Mention is made more particularly of 
30 plant made from enamelled steel or from tantalum. 

In the process for preparing dichloropropanol according to the invention, 
the reaction of the glycerol with the hydrogen chloride may be carried out in a 
reaction medium as described in the application entitled "Continuous process for 
preparing chlorohydrins", filed in the name of SOLVAY SA on the same day as 
35 the present application, and the content of which is incorporated here by 
reference. 
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Particular mention is made of a continuous process for producing 
chlorohydrin in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted with a 
chlorinating agent and an organic acid in a liquid reaction medium whose steady- 
5 state composition comprises polyhydroxylated aliphatic hydrocarbon and esters 
of polyhydroxylated aliphatic hydrocarbon for which the sum of the amounts, 
expressed in moles of polyhydroxylated aliphatic hydrocarbon, is greater than 
1 . 1 mol % and less than or equal to 30 mol %, the percentage being based on the 
organic part of the liquid reaction medium. 

10 The organic part of the liquid reaction medium consists of all of the 

organic compounds of the liquid reaction medium, in other words the 
compounds whose molecule contains at least one carbon atom. 

In the process for preparing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 

1 5 polyhydroxylated aliphatic hydrocarbon or the mixture thereof and the 

chlorinating agent may be carried out in the presence of a catalyst as described in 
application WO 2005/0541 67 of SOLVAY SA from page 6 line 28 to page 8 
line 5. 

Mention is made particularly of a catalyst based on a carboxylic acid or on 
20 a carboxylic acid derivative having an atmospheric boiling point of greater than 
or equal to 200°C, especially adipic acid and derivatives of adipic acid. 

In the process for preparing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof and the 
25 chlorinating agent may be carried out at a catalyst concentration, temperature and 
pressure and for residence times as described in the application 
WO 2005/054167 of SOLVAY SA from page 8 line 6 to page 10 line 10. 

Mention is made particularly of a temperature of at least 20°C and not 
more than 1 60°C, of a pressure of at least 0.3 bar and not more than 1 00 bar and 
30 of a residence time of at least 1 h and not more than 50 h. 

In the process for preparing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 
chlorinating agent may be carried out in the presence of a solvent as described in 
35 application WO 2005/054 1 67 of SOLVAY SA at page 1 1 lines 12 to 36. 
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Mention is made particularly of organic solvents such as a chlorinated 
organic solvent, an alcohol, a ketone, an ester or an ether, a non-aqueous solvent 
which is miscible with the polyhydroxylated aliphatic hydrocarbon, such as 
chloroethanol, chloropropanol, chloropropanediol, dichloropropanol, dioxane, 
5 phenol, cresol and mixtures of chloropropanediol and dichloropropanol, or heavy 
products of the reaction such as at least partially chlorinated and/or esterified 
oligomers of the polyhydroxylated aliphatic hydrocarbon. 

In the process for preparing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon with the chlorinating 

1 0 agent may be carried out in the presence of a liquid phase comprising heavy 

compounds other than the polyhydroxylated aliphatic hydrocarbon, as described 
in the application entitled "Process for preparing a chlorohydrin in a liquid 
phase", filed in the name of SOLVAY SA on the same day as the present 
application, and the content of which is incorporated here by reference. 

1 5 Particular mention is made of a process for preparing a chlorohydrin 

wherein a polyhydroxylated aliphatic hydrocarbon, an ester of polyhydroxylated 
aliphatic hydrocarbon or a mixture thereof is subjected to reaction with a 
chlorinating agent in the presence of a liquid phase comprising heavy 
compounds other than the polyhydroxylated aliphatic hydrocarbon and having a 

20 boiling temperature under a pressure of 1 bar absolute of at least 1 5°C more than 
the boiling temperature of the chlorohydrin under a pressure of 1 bar absolute. 

In the process for preparing the epoxide according to the invention the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 

25 chlorinating agent is preferably carried out in a liquid reaction medium. The 
liquid reaction medium may be a single-phase or multi-phase medium. 

The liquid reaction medium is composed of all of the dissolved or 
dispersed solid compounds, dissolved or dispersed liquid compounds and 
dissolved or dispersed gaseous compounds at the temperature of the reaction. 

30 The reaction medium comprises the reactants, the catalyst, the solvent, the 

impurities present in the reactants, in the solvent and in the catalyst, the reaction 
intermediates, the products and the by-products of the reaction. 

By reactants are meant the polyhydroxylated aliphatic hydrocarbon, the 
ester of polyhydroxylated aliphatic hydrocarbon and the chlorinating agent. 

35 Among the impurities present in the polyhydroxylated aliphatic 

hydrocarbon mention may be made of carboxylic acids, salts of carboxylic acids, 
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esters of fatty acid with the polyhydroxylated aliphatic hydrocarbon, esters of 
fatty acids with the alcohols used in the transesterification, and inorganic salts 
such as alkali metal or alkaline earth metal sulphates and chlorides. 

When the polyhydroxylated aliphatic hydrocarbon is glycerol, the 
5 impurities in the glycerol that may be mentioned include carboxylic acids, salts 
of carboxylic acids, fatty acid esters such as mono-, di- and triglycerides, esters 
of fatty acids with the alcohols used in the transesterification and inorganic salts 
such as alkali metal or alkaline earth metal sulphates and chlorides. 

Among the reaction intermediates mention may be made of 
10 monochlorohydrins of the polyhydroxylated aliphatic hydrocarbon and their 
esters and/or polyesters, the esters and/or polyesters of the polyhydroxylated 
aliphatic hydrocarbon and the esters of polychlorohydrins. 

When the chlorohydrin is dichloropropanol, the reaction intermediates that 
may be mentioned include glycerol monochlorohydrin and its esters and/or 
1 5 polyesters, the esters and/or polyesters of glycerol and the esters of 
dichloropropanol. 

The ester of polyhydroxylated aliphatic hydrocarbon may therefore be, at 
each instance, a reactant, an impurity of the polyhydroxylated aliphatic 
hydrocarbon or a reaction intermediate. 

20 By products of the reaction are meant the chlorohydrin and water. The 

water may be the water formed in the chlorination reaction and/or water 
introduced into the process, for example via the polyhydroxylated aliphatic 
hydrocarbon and/or the chlorinating agent, as described in the application 
WO 2005/054167 of SOLVAY SA at page 2 lines 22 to 28 to page 3 lines 20 

25 to 25, at page 5 lines 7 to 3 1 and at page 12 lines 14 to 19. 

Among the by-products mention may be made for example of the partially 
chlorinated and/or esterified oligomers of the polyhydroxylated aliphatic 
hydrocarbon. 

When the polyhydroxylated aliphatic hydrocarbon is glycerol, the by- 
30 products that may be mentioned include, for example, the partially chlorinated 
and/or esterified oligomers of glycerol. 

The reaction intermediates and the by-products may be formed in the 
different steps of the process, such as, for example, during the step of preparing 
the chlorohydrin and during the steps of separating off the chlorohydrin. 
35 The liquid reaction mixture may therefore contain the polyhydroxylated 

aliphatic hydrocarbon, the chlorinating agent in solution or dispersion in the form 
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of bubbles, the catalyst, the solvent, the impurities present in the reactants, in the 
solvent and in the catalyst, such as dissolved or solid salts, for example, the 
reaction intermediates, the products and the by-products of the reaction. 

Steps (a) and (b) of the process according to the invention may be carried 
5 out in batch mode or in continuous mode. Preference is given to carrying out all 
of the steps in continuous mode. 

In the process according to the invention, the separation of the 
chlorohydrin and of the other compounds from the reaction mixture may be 
carried out in accordance with the methods as described in the application 
1 0 WO 2005/054 1 67 of SOL V AY SA from page 1 2 line 1 to page 1 6 line 35 and 
page 18 lines 6 to 13. These other compounds are those mentioned above and 
include unconsumed reactants, the impurities present in the reactants, the 
catalyst, the solvent, the reaction intermediates, the water and the by-products of 
the reaction. 

1 5 Particular mention is made of separation by azeotropic distillation of a 

water/chlorohydrin/chlorinating agent mixture under conditions which minimize 
the losses of chlorinating agent, followed by isolation of the chlorohydrin by 
phase separation. 

In the process for preparing a chlorohydrin according to the invention, the 

20 isolation of the chlorohydrin and of the other compounds from the reaction 

mixture may be carried out in accordance with methods of the kind described in 
patent application EP 05104321.4, filed in the name of SOLVAY SA on 
20/05/2005 and the content of which is incorporated here by reference. 
Particular mention is made of a separation method including at least one 

25 separating operation intended to remove the salt from the liquid phase. 

Particular mention is made of a process for preparing a chlorohydrin by 
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating 
agent wherein the polyhydroxylated aliphatic hydrocarbon, an ester of the 

30 polyhydroxylated aliphatic hydrocarbon or a mixture thereof that is used 

comprises at least one solid or dissolved metal salt, the process including a 
separation operation intended to remove part of the metal salt. Mention is made 
more particularly of a process for preparing a chlorohydrin by reacting a 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 

35 hydrocarbon or a mixture thereof with a chlorinating agent wherein the 

polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
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hydrocarbon or a mixture thereof that is used comprises at least one chloride 
and/or a sodium and/or potassium sulphate and in which the separating operation 
intended to remove part of the metal salt is a filtering operation. Particular 
mention is also made of a process for preparing a chlorohydrin wherein (a) a 
5 polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof is subjected to reaction with a chlorinating 
agent in a reaction mixture, (b) continuously or periodically, a fraction of the 
reaction mixture containing at least water and the chlorohydrin is removed, (c) at 
least a part of the fraction obtained in step (b) is introduced into a distillation step 

1 0 and (d) the reflux ratio of the distillation step is controlled by providing water to 
the said distillation step. Mention is made very particularly of a process for 
preparing a chlorohydrin wherein (a) a polyhydroxylated aliphatic hydrocarbon, 
an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is 
subjected to reaction with hydrogen chloride in a reaction mixture, (b) 

1 5 continuously or periodically, a fraction of the reaction mixture containing at least 
water and chlorohydrin is removed, (c) at least part of the fraction obtained in 
step (b) is introduced into a distillation step in which the ratio between the 
hydrogen chloride concentration and the water concentration in the fraction 
introduced into the distillation step is smaller than the hydrogen chloride/water 

20 concentration ratio in the binary azeotropic hydrogen chloride/water composition 
at the distillation temperature and pressure. 

In the process for preparing a chlorohydrin according to the invention, the 
separation of the chlorohydrin and of the other compounds from the reaction 
mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be 

25 carried out in accordance with methods as described in the application entitled 
"Process for preparing a chlorohydrin" filed in the name of SOLVAY SA on the 
same day as the present application and the content of which is incorporated here 
by reference. 

Particular mention is made of a process for preparing a chlorohydrin which 
30 comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an 
ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted 
with a chlorinating agent and an organic acid so as to give a mixture containing 
the chlorohydrin and esters of the chlorohydrin, (b) at least part of the mixture 
obtained in (a) is subjected to one or more treatments subsequent to step (a), 
35 and (c) the polyhydroxylated aliphatic hydrocarbon is added to at least one of the 
steps subsequent to step (a), in order to react at a temperature greater than or 
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equal to 20°C with the esters of the chlorohydrin, so as to form, at least partly, 
esters of the polyhydroxylated aliphatic hydrocarbon. Mention is made more 
particularly of a process in which the polyhydroxylated aliphatic hydrocarbon is 
glycerol and the chlorohydrin is dichloropropanol. 
5 In the process for preparing a chlorohydrin according to the invention, the 

separation of the chlorohydrin and the other compounds from the reaction 
mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be 
carried out in accordance with methods as described in the application entitled 
"Process for preparing a chlorohydrin starting from a polyhydroxylated aliphatic 

1 0 hydrocarbon", filed in the name of SOLVAY SA on the same day as the present 
application, and the content of which is incorporated here by reference. 

Particular mention is made of a process for preparing chlorohydrin by 
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating 

1 5 agent in a reactor which is supplied with one or more liquid streams containing 
less than 50 % by weight of the polyhydroxylated aliphatic hydrocarbon, of the 
ester of polyhydroxylated aliphatic hydrocarbon or of the mixture thereof relative 
to the weight of the entirety of the liquid streams introduced into the reactor. 
More particular mention is made of a process comprising the following steps : 

20 (a) a polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated 

aliphatic hydrocarbon or a mixture thereof is reacted with a chlorinating agent so 
as to give at least one mixture containing the chlorohydrin, water and the 
chlorinating agent, (b) at least a fraction of the mixture formed in step (a) is 
removed, and (c) the fraction removed in step (b) is subjected to an operation of 

25 distillation and/or stripping wherein the polyhydroxylated aliphatic hydrocarbon 
is added in order to isolate, from the fraction removed in step (b), a mixture 
containing water and the chlorohydrin and exhibiting a reduced chlorinating 
agent content as compared with the fraction removed in step (b). 

In the process for preparing a chlorohydrin according to the invention, the 

30 separation of the chlorohydrin and of the other compounds from the reaction 

mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be 
carried out in accordance with methods as described in the application entitled 
"Process for converting polyhydroxylated aliphatic hydrocarbons into 
chlorohydrins", filed in the name of SOLVAY SA on the same day as the present 

35 application, and the content of which is incorporated here by reference. 
Particular mention is made of a process for preparing a chlorohydrin that 
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comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an 
ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted 
with a chlorinating agent so as to give a mixture containing the chlorohydrin, 
chlorohydrin esters and water, (b) at least a fraction of the mixture obtained in 
5 step (a) is subjected to a distillation and/or stripping treatment so as to give a 

portion concentrated in water, in chlorohydrin and in chlorohydrin esters, and (c) 
at least a fraction of the portion obtained in step (b) is subjected to a separating 
operation in the presence of at least one additive so as to obtain a moiety 
concentrated in chlorohydrin and in chlorohydrin esters and containing less than 

10 40 % by weight of water. 

The separating operation is more particularly a decantation. 
In the process for preparing a chlorohydrin according to the invention, the 
isolation and the treatment of the other compounds of the reaction mixture may 
be carried out in accordance with methods as described in the application entitled 

1 5 "Process for preparing a chlorohydrin by chlorinating a polyhydroxylated 

aliphatic hydrocarbon", filed in the name of SOL V AY S A on the same day as 
the present application. A preferred treatment consists in subjecting a fraction of 
the by-products of the reaction to a high-temperature oxidation. 

Particular mention is made of a process for preparing a chlorohydrin that 

20 comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an 
ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose 
alkali metal and/or alkaline earth metal content is less than or equal to 5 g/kg, a 
chlorinating agent and an organic acid are reacted so as to give a mixture 
containing at least the chlorohydrin and by-products, (b) at least a portion of the 

25 mixture obtained in step (a) is subjected to one or more treatments in steps 
subsequent to step (a), and (c) at least one of the steps subsequent to step (a) 
consists in an oxidation at a temperature greater than or equal to 800°C. More 
particular mention is made of a process wherein, in the subsequent step, a portion 
of the mixture obtained in step (a) is removed and this portion is subjected to 

30 oxidation at a temperature greater than or equal to 800°C in the course of the 

removal. Particular mention is also made of a process wherein the treatment of 
step (b) is a separating operation selected from phase separation, filtration, 
centrifugation, extraction, washing, evaporation, stripping, distillation, and 
adsorption operations or the combinations of at least two of these operations. 

35 In the process according to the invention, when the chlorohydrin is 

chloropropanol, it is generally employed in the form of a mixture of compounds 
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comprising the isomers of 1 -chloropropan-2-ol and 2-chloropropan-l -ol. This 
mixture generally contains more than 1 % by weight of the two isomers, 
preferably more than 5 % by weight and particularly more than 50 %. The 
mixture commonly contains less than 99.9 % by weight of the two isomers, 
5 preferably less than 95 % by weight and more particularly less than 90 % by 
weight. The other constituents of the mixture may be compounds originating 
from the processes for preparing the chloropropanol, such as residual reactants, 
reaction by-products, solvents and, in particular, water. 

The mass ratio of the isomers, l-chloropropan-2-ol and 

1 0 2-chloropropan- 1 -ol, is commonly greater than or equal to 0.0 1 , preferably 

greater than or equal to 0.4. This ratio is commonly less than or equal to 99 and 
preferably less than or equal to 25. 

In the process according to the invention, when the chlorohydrin is 
chloroethanol, it is generally employed in the form of a mixture of compounds 

1 5 comprising the 2-chloroethanol isomer. This mixture generally contains more 
than 1 % by weight of the isomer, preferably more than 5 % by weight and 
particularly more than 50 %. The mixture commonly contains less than 99.9 % 
by weight of the isomer, preferably less than 95 % by weight and more 
particularly less than 90 % by weight. The other constituents of the mixture may 

20 be compounds originating from the processes for preparing the chloroethanol, 
such as residual reactants, reaction by-products, solvents and, in particular, 
water. 

In the process according to the invention, when the chlorohydrin is 
chloropropanediol, it is generally employed in the form of a mixture of 

25 compounds comprising the isomers of l-chloropropane-2,3-diol and 

2-chloropropane-l,3-diol. This mixture generally contains more than 1 % by 
weight of the two isomers, preferably more than 5 % by weight and particularly 
more than 50 %. The mixture commonly contains less than 99.9 % by weight of 
the two isomers, preferably less than 95 % by weight and more particularly less 

30 than 90 % by weight. The other constituents of the mixture may be compounds 
originating from the processes for preparing the chloropropanediol, such as 
residual reactions, reaction by-products, solvents and, in particular, water. 

The mass ratio between the l-chloropropane-2,3-diol and 
2-chloropropane-l,3-diol isomers is commonly greater than or equal to 0.01, 

35 preferably greater than or equal to 0.4. This ratio is commonly less than or equal 
to 99 and preferably less than or equal to 25. In the process according to the 
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invention, when the chlorohydrin is dichloropropanol, it is generally employed in 
the form of a mixture of compounds comprising the isomers of 
l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol. This mixture generally 
contains more than 1 % by weight of the two isomers, preferably more than 5 % 
5 by weight and in particular more than 50 %. The mixture commonly contains 
less than 99.9 % by weight of the two isomers, preferably less than 95 % by 
weight and more particularly less than 90 % by weight. The other constituents of 
the mixture may be compounds originating from the processes for preparing the 
dichloropropanol, such as residual reactants, reaction by-products, solvents and, 

10 in particular, water. 

The mass ratio between the l,3-dichloropropan-2-ol and 
2,3-dichloropropan-l-ol isomers is commonly greater than or equal to 0.01, often 
greater than or equal to 0.4, frequently greater than or equal to 1.5, preferably 
greater than or equal to 3.0, more preferredly greater than or equal to 7.0 and 

1 5 with very particular preference greater than or equal to 20.0. This ratio is 
commonly less than or equal to 99 and preferably less than or equal to 25. 

In the process for preparing a chlorohydrin according to the invention, the 
reaction of chlorinating the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 

20 chlorinating agent may be carried out in the presence of an organic acid. The 
organic acid may be a product originating from the process for preparing the 
polyhydroxylated aliphatic hydrocarbon or a product not originating from this 
process. In this latter case the product in question may be an organic acid which 
is used in order to catalyse the reaction of the polyhydroxylated aliphatic 

25 hydrocarbon with the chlorinating agent. The organic acid may also be a mixture 
of an organic acid originating from the process for preparing the 
polyhydroxylated aliphatic hydrocarbon, and an organic acid not originating 
from the process for preparing the polyhydroxylated aliphatic hydrocarbon. 

In the process according to the invention the esters of the polyhydroxylated 

30 aliphatic hydrocarbon may originate from the reaction between the 

polyhydroxylated aliphatic hydrocarbon and the organic acid, before, during or 
within the steps which follow the reaction with the chlorinating agent. 

The chlorohydrin obtained in the process according to the invention may 
include a heightened amount of halogenated ketones, in particular of 

35 chloroacetone, as described in the patent application FR 05.05 1 20 of 20/05/2005, 
filed in the name of the applicant, and the content of which is incorporated here 
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by reference. The halogenated ketone content may be reduced by subjecting the 
chlorohydrin obtained in the process according to the invention to an azeotropic 
distillation in the presence of water or by subjecting the chlorohydrin to a 
dehydrochlorination treatment as described in this application from page 4 line 1 
5 to page 6 line 35. 

Particular mention is made of a process for preparing an epoxide wherein 
halogenated ketones are formed as by-products and which comprises at least one 
treatment of removal of at least a portion of the halogenated ketones formed. 
Mention is made more particularly of a process for preparing an epoxide by 

10 dehydrochlorinating a chlorohydrin of which at least one fraction is prepared by 
chlorinating a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof, a treatment of 
dehydrochlorination and a treatment by azeotropic distillation of a 
water/halogenated ketone mixture, which are intended to remove at least a 

1 5 portion of the halogenated ketones formed, and a process for preparing 

epichlorohydrin wherein the halogenated ketone formed is chloroacetone. 

The chlorohydrin obtained in the process according to the invention may 
be subjected to a dehydrochlorination reaction in order to produce an epoxide, as 
described in the patent applications WO 2005/054167 and FR 05.05120, both 

20 filed in the name of SOL V AY SA. 

The term "epoxide" is used herein to describe a compound containing at 
least one oxygen bridged on a carbon-carbon bond. Generally speaking, the 
carbon atoms of the carbon-carbon bond are adjacent and the compound may 
contain atoms other than carbon atoms and oxygen atoms, such as hydrogen 

25 atoms and halogens. The preferred epoxides are ethylene oxide, propylene oxide 
and epichlorohydrin. 

The dehydrochlorination of the chlorohydrin may be carried out as 
described in the application entitled "Process for preparing an epoxide starting 
from a polyhydroxylated aliphatic hydrocarbon and a chlorinating agent", filed 

30 in the name of SOLVAY SA on the same day as the present application, and the 
content of which is incorporated here by reference. 

Particular mention is made of a process for preparing an epoxide wherein a 
reaction mixture resulting from the reaction between a polyhydroxylated 
aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a 

35 mixture thereof with a chlorinating agent, the reaction mixture containing at least 
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10 g of chlorohydrin per kg of reaction mixture, is subjected to a subsequent 
chemical reaction without intermediate treatment. 

Mention is also made of the preparation of an epoxide that comprises the 
following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an ester of a 
5 polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted with a 
chlorinating agent and an organic acid so as to form the chlorohydrin and 
chlorohydrin esters in a reaction mixture containing the polyhydroxylated 
aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon, 
water, the chlorinating agent and the organic acid, the reaction mixture 

10 containing at least 10 g of chlorohydrin per kg of reaction mixture, (b) at least a 
fraction of the reaction mixture obtained in step (a), this fraction having the same 
composition as the reaction mixture obtained in step (a), is subjected to one or 
more treatments in steps subsequent to step (a), and (c) a basic compound is 
added to at least one of the steps subsequent to step (a) in order to react at least 

1 5 partly with the chlorohydrin, the chlorohydrin esters, the chlorinating agent and 
the organic acid so as to form the epoxide and salts. 

The process for preparing the chlorohydrin according to the invention may 
be integrated within an overall plan for preparation of an epoxide, as described in 
the application entitled "Process for preparing an epoxide starting from a 

20 chlorohydrin", filed in the name of SOL V AY SA on the same day as the present 
application, and the content of which is incorporated here by reference. 

Particular mention is made of a process for preparing an epoxide that 
comprises at least one step of purification of the epoxide formed, the epoxide 
being at least partly prepared by a process of dehydrochlorinating a chlorohydrin, 

25 the latter being at least partly prepared by a process of chlorinating a 

polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof. 

In the process for preparing a chlorohydrin according to the invention, the 
other step is for example a step of storage, supply, withdrawal, transfer, chemical 

30 treatment or physical treatment of compounds used or products in the process for 
preparing the chlorohydrin. Examples of these steps have been described above. 

Among the steps of storage mention may be made, for example, of the 
storage of the chlorinating agent containing the hydrogen chloride, and of the 
polyhydroxylated aliphatic hydrocarbon, before use, the storage of purges before 

35 treatment, the storage of the chlorohydrin produced, the storage of the catalyst 
and of its preparations. Among the steps of chemical treatment mention may be 
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made, for example, of a hydrolysis treatment intended to recover the catalyst, 
and a dissolution treatment of the catalyst. Among the steps of physical 
treatment mention may be made, for example, of the operations of separation by 
stripping, distillation, evaporation, extraction, decantation and filtration and of 
5 the operations of heat exchange, heating and cooling. 

Among the steps of supply, withdrawal or transfer mention may be made, 
for example, of the operations of recycling, purging and discharging effluents, 
the transport of fluids between the various pieces of apparatus in which the 
chemical reactions, the storage and the chemical and physical treatments are 
1 0 carried out. 

In the process for preparing a chlorohydrin according to the invention, 
"apparatus" refers to the containers in which compounds are stored, chemical 
reactions are carried out and/or physical operations are carried out, the pipes and 
connectors connecting these containers, elements ensuring that the connectors 
1 5 are leaktight, instruments necessary for the transfer of compounds between the 
containers, instruments and equipment for measuring the various parameters 
necessary for the monitoring of the storage, for the transfer of the compounds 
and for the carrying-out of the chemical reactions and the physical operations. 

The temperature and pressure conditions to which this apparatus is subject 
20 depend on their use in the process. 

Certain apparatus is used at low temperature. By low temperature is meant 
a temperature which is less than or equal to 1 10°C, often less than or equal to 
100°C and more particularly less than or equal to 95°C. This low temperature is 
generally greater than or equal to 0°C, frequently greater than or equal to 5°C 
25 and more particularly greater than or equal to 1 0°C. Apparatus used at low 

temperature includes, for example, apparatus for storing acidic raw materials and 
the chlorohydrin produced, and the phase separators. 

Certain apparatus is used at high temperature. By high temperature is 
meant a temperature which is greater than 1 10°C. This high temperature is 
30 generally less than or equal to 200°C, frequently less than or equal to 160°C and 
more particularly less than or equal to 140°C. Apparatus used at high 
temperature includes, for example, the reactors in which the reaction of 
chlorinating the polyhydroxylated aliphatic hydrocarbon, the treatment of purges, 
the recovery of the catalyst and the preparation of the catalyst are carried out, the 
35 heat exchangers and the devices for separation by stripping, distillation, 
evaporation, extraction and filtration. 
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Certain apparatus is used at low pressure. By low pressure is meant a 
pressure which is less than or equal to 3 bar absolute, often less than or equal to 
2 bar and more particularly less than or equal to 1.5 bar. This low pressure is 
generally greater than or equal to 0.01 bar absolute, frequently greater than or 
5 equal to 0.05 bar and with more particular preference greater than or equal to 
0.1 bar. Apparatus used at low pressure includes, for example, the devices for 
separation by stripping, distillation, evaporation, extraction and filtration. 

Certain apparatus is used at high pressure. By high pressure is meant a 
pressure which is greater than 3 bar absolute, often greater than or equal to 5 bar 

1 0 and more particularly greater than or equal to 7 bar. This high pressure is 

generally less than or equal to 50 bar absolute, frequently less than or equal to 
20 bar and with more particular preference less than or equal to 1 0 bar. 
Apparatus used at high pressure includes, for example, the reactors in which the 
reaction of chlorinating the polyhydroxylated aliphatic hydrocarbon is carried 

1 5 out, and devices for separation by stripping, distillation, evaporation and 
filtration. 

The apparatus may be covered with or made of material which is resistant 
to the chlorinating agents under the conditions in which this apparatus operates. 
Besides the operating conditions of temperature and of pressure referred to 
20 above, the selection of the type of protection, by covering with or by 

manufacture from a material which is resistant to the chlorinating agents, 
depends on numerous factors associated with the chlorinating agent, with the 
nature and the method of implementation of the material which is resistant to 
chlorinating agents, and with the characteristics of the apparatus to be protected. 
25 The factors associated with the chlorinating agent are for example its 

chemical nature (chlorine, hydrogen chloride), its physical state (liquid, gas, in 
aqueous solution) and its purity (presence of water). 

The factors associated with the apparatus are for example the shape, the 
size, the complexity and the surface access of the apparatus to be protected. 
30 The materials as disclosed as described in application WO 2005/054167 of 

SOLVAY SA, on page 6 lines 3 to 23, are particularly preferred. 

As appropriate material mention may be made, for example, of metallic 
materials and non-metallic materials. 

These materials may be used either within the mass, or in the form of 
35 cladding, or else by any coating process. 
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Among the metallic materials, mention may be made of tantalum and 
tantalum alloys, zirconium and zirconium alloys, titanium and titanium alloys, 
platinum and the metals of the "platinum" group, silver and silver-gold- 
palladium alloys with a minimum of 30 % gold, gold and gold-silver alloys and 
5 gold-platinum alloys, molybdenum and molybdenum alloys, nickel-molybdenum 
alloys, nickel -chromium-molybdenum alloys, copper alloys (silicon bronze), 
copper-tantalum and copper-niobium alloys, tin-antimony alloys containing 5 % 
antimony, tin-nickel alloys, niobium and niobium-tantalum alloys. 

Among the metals of the platinum group mention may be made of rhodium 
10 irridium, ruthenium, palladium and osmium. 

Among the metallic materials, gold and tantalum are preferred. 

The metals and their alloys may be used either within the mass or in the 
form of cladding, or else by any coating process. 

Among the non-metallic materials mention may be made of high-density 
1 5 polyethylene, fluoroelastomer-based elastomers, thermoplastics based on 
polypropylene, on fluoro polymers, ABS (acrylonitrile-butadiene-styrene) 
copolymers, acrylonitrile (40 %)-vinyl chloride (60 %) copolymer, 
polysulphones, polyphenylene sulphides and polyphenyl sulphones, glass-resin 
laminates based on polyester resins, on phenolic resins, on furan resins, on epoxy 
20 resins and on vinyl ester resins, ceramics based on alumina and corundum, 
metalloceramic materials based on hafnium carbide and titanium nitride, 
refractory materials based on silicon carbide, on silica, on high-silica-content 
aluminium silicates, on zirconium silicate, On zirconium oxide and on sillimanite 
(AkCb-SiCb), coatings based on epoxy resin, on Sakaphen, on Brauthite on the 
25 basis of phenol-formaldehyde resin and of isolemail, acid-resistant cements 
based on silicates, on phenol-formaldehyde resin and on sulphide mixed with 
quartz sand, self-curing acid-resistant cements based on phenol-formaldehyde 
resins admixed with graphite, furfuryl alcohol resins admixed with graphite, 
epoxy resins admixed with carbon and polyester resins admixed with quartz. In 
30 the case of the cements the substrate should be protected by an additional plastic 
sheet. Impregnated graphite (impregnated with polytetrafluoroethylene), carbon, 
glass, quartz, enamel, porcelain, earthenware and acid-resistant brick may also be 
suitable as non-metallic materials. 

The enamel may be used as a material for coating the steel, and the 
35 material which is resistant to the chlorinating agents is enamelled steel. 
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Among the polymers, those highly suitable include polyolefins such as 
high-density polyethylene and polypropylene and in particular, thermoplastics 
based on fluoropolymers, sulphur-containing polymers such as polysulphones or 
polysulphides, especially aromatic polymers of this kind, and graphite and 
5 impregnated graphite. 

Among the thermoplastics based on fluoropolymers, those highly suitable 
include polyvinylidene fluoride, polytetrafluoroethylene, 
perfluoroalkoxyalkanes, ethylene-tetrafluoroethylene copolymers, 
tetrafluoroethylene-perfluoromethyl vinyl ether copolymers and 
1 0 tetrafluoroethylene-hexafluoropropylene copolymers. 

The polymers may be employed in the solid state or reinforced with a 
jacket (steel, hooped reinforcement). 

Among the coatings formed by means of resins, those based on epoxy 
resins or on phenolic resins are especially suitable. 
1 5 For certain particular elements, for example heat exchangers and pumps, 

graphite, whether impregnated or not, is especially suitable. For the heat 
exchangers which allow heating or evaporation of the fluids in the process, 
impregnation with polytetrafluoroethylene is especially suitable. 

Enamelled steel, tantalum, gold and perfluorinated polymers are highly 
20 suitable for the coating or manufacture of apparatus operating at high 
temperature. 

Polyolefins, fluoropolymers and metal alloys are highly suitable for the 
coating or manufacture of apparatus operating at low temperature. 

In the process, use and plant according to the invention, the 
25 polyhydroxylated aliphatic hydrocarbon is preferably glycerol and the 
chlorohydrin is preferably dichloropropanol. 

When the chlorohydrin is dichloropropanol, the process according to the 
invention may be followed by the preparation of epichlorohydrin by 
dehydrochlorinating dichloropropanol, and the epichlorohydrin may be used in 
30 the preparation of epoxy resins. 

The examples below are intended to illustrate the invention, but without 
imposing any limitation thereon. 

Example 1 (not in accordance with the invention) 

Corrosion test specimens made of Ti Gr 26 t and Monel 400 were placed at 
35 120°C for 90 days in a liquid, glycerol hydrochlorination reaction mixture 
composed of 20 % dichloropropanol, 18 % glycerol monochlorohydrin, 2 % 
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glycerol, 6 % mono- and polychlorinated glycerol oligomers, 6 % water, 0.8 % 
HC1, the remainder being composed of the carboxylic acid serving as catalyst 
and of its esters. The test specimens dissolved completely in the reaction 
mixture. 

Example 2 (in accordance with the invention) 

Immersed in the reaction mixture in liquid phase, the elements of 
enamelled steel from the reactor for hydrochlorinating the glycerol, those made 
of graphite from the heat exchangers, and those made of PTFE from the 
distillation columns showed no sign of corrosion. 
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CL AIMS 

1 . Process for preparing a chlorohydrin, comprising 

(a) a step in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to 
reaction with a chlorinating agent containing hydrogen chloride 

(b) at least one other step, carried out in apparatus made from or covered with 
materials which are resistant to the chlorinating agent under the conditions 
in which this step is realized. 

2. Process according to Claim 1 , wherein the polyhydroxylated aliphatic 
hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the mixture 
thereof is obtained starting from renewable raw materials. 

3. Process according to Claim 1 or 2, wherein the hydrogen chloride is a 
combination of gaseous hydrogen chloride and an aqueous solution of hydrogen 
chloride, or an aqueous solution of hydrogen chloride. 

4. Process according to any one of Claims 1 to 3, wherein the other step is 
a step of storage, supply, withdrawal, transfer, chemical treatment or physical 
treatment of compounds used or products in the process for preparing the 
chlorohydrin. 

5. Process according to any one of Claims 1 to 4, wherein the apparatus is 
selected from containers in which compounds are stored, chemical reactions are 
carried out and/or physical operations are carried out, the pipes and connectors 
connecting these containers, elements ensuring that the lines are leaktight, 
instruments necessary for the transfer of compounds between the containers, 
instruments and equipment for measuring the various parameters necessary for 
the monitoring of the storage, for the transfer of the compounds and for the 
carrying-out of the chemical reactions and the physical operations. 

6. Process according to any one of Claims 1 to 5, wherein the apparatus are 
maintained at a temperature greater than or equal to 0°C and less than or equal to 
200°C and at a pressure greater than or equal to 0.01 bar absolute and less than 
or equal to 50 bar. 
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7. Process according to any one of Claims 1 to 6, wherein the materials 
which are resistant to the chlorinating agents are selected from metallic materials 
and non-metallic materials based on elastomers, thermoplastics, glass-resin 
laminate, ceramics, metalloceramic materials, refractory materials, coatings, 
acid-resistant cements, self-curing acid-resistant cements, impregnated graphite, 
carbon, glass, quartz, enamel, porcelain, earthenware and acid-resistant brick. 

8. Process according to any one of Claims 1 to 7, wherein the materials 
which are resistant to the chlorinating agents are used within the mass, in the 
form of cladding, or by any coating process. 

9. Process according to Claim 7 or 8, wherein the metallic materials are 
selected from tantalum and tantalum alloys, zirconium and zirconium alloys, 
titanium and titanium alloys, platinum and the metals of the "platinum" group, 
silver and silver-gold-palladium alloys with a minimum of 30 % gold, gold and 
gold-silver alloys and gold-platinum alloys, molybdenum and molybdenum 
alloys, nickel-molybdenum alloys, nickel-chromium-molybdenum alloys, copper 
alloys (silicon bronze), copper-tantalum and copper-niobium alloys, tin- 
antimony alloys containing 5 % antimony, tin-nickel alloys, niobium and 
niobium-tantalum alloys. 

10. Process according to Claim 9, wherein the metallic materials are 
selected from gold and tantalum. 

1 1 . Process according to Claim 9, wherein the metals of the "platinum" 
group are selected from rhodium, iridium, ruthenium, palladium and osmium. 

12. Process according to Claim 7 or 8, wherein the non-metallic materials 
are selected from enamel, high-density polyethylene, fluoroelastomer-based 
elastomers, thermoplastics based on polypropylene, on fluoro polymers, 
acrylonitrile-butadiene-styrene copolymers, acrylonitrile (40 %)-vinyl chloride 
(60 %) copolymer, polysulphones, polyphenylene sulphides and polyphenyl 
sulphones, glass-resin laminates based on polyester resins, on phenolic resins, on 
furan resins, on epoxy resins and on vinyl ester resins, ceramics based on 
alumina and corundum, metalloceramic materials based on hafnium carbide and 
titanium nitride, refractory materials based on silicon carbide, on silica, on high- 
silica-content aluminium silicates, on zirconium silicate, on zirconium oxide and 
on sillimanite (Al 2 03-Si0 2 ), coatings based on epoxy resin, on Sakaphen, on 
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Brauthite on the basis of phenol-formaldehyde resin and of isolemail, acid- 
resistant cements based on silicates, on phenol-formaldehyde resin and on 
sulphide mixed with quartz sand, self-curing acid-resistant cements based on 
phenol-formaldehyde resins admixed with graphite, furfuryl alcohol resins 
admixed with graphite, epoxy resins admixed with carbon and polyester resins 
admixed with quartz. 

13. Process according to Claim 12, wherein the non-metallic materials are 
selected from enamel, high-density polyethylene, polypropylene, thermoplastics 
based on fluoropolymers, polysulphones and polysulphides, graphite and 
impregnated graphite. 

14. Process according to Claim 13, wherein the fluoropolymer-based 
thermoplastics are selected from polyvinylidene fluoride, 
polytetrafluoroethylene, perfluoroalkoxyalkanes, ethylene-tetrafluoroethylene 
copolymers, tetrafluoroethylene-perfluoromethyl vinyl ether copolymers and 
tetrafluoroethylene-hexafluoropropylene copolymers. 

15. Process according to Claim 13, wherein enamel is used as a steel 
covering material, and the material which is resistant to the chlorinating agents is 
enamelled steel. 

16. Process according to any one of Claims 1 to 15, according to which the 
polyhydroxylated aliphatic hydrocarbon is selected from ethylene glycol, 
propylene glycol, chloropropanediol, glycerol and mixtures of at least two 
thereof. 

17. Process according to any one of Claims 1 to 16, according to which the 
chlorohydrin is selected from chloroethanol, chloropropanol, chloropropanediol, 
dichloropropanol and mixtures of at least two thereof. 

1 8. Process according to Claim 16 or 17, according to which the 
polyhydroxylated aliphatic hydrocarbon is glycerol and the chlorohydrin is 
dichloropropanol . 

19. Process according to Claim 18, followed by preparation of 
epichlorohydrin by dehydrochlorination of dichloropropanol. 
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20. Process according to Claim 19, wherein the epichlorohydrin is used in 
the preparation of epoxy resins. 

21 . Use of apparatus made from or covered with materials which are 
resistant to the chlorinating agents in a process for preparing a chlorohydrin 
comprising a step in which a polyhydroxylated aliphatic hydrocarbon, an ester of 
a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to 
reaction with a chlorinating agent containing hydrogen chloride, in at least one 
step other than the reaction step. 

22. Use according to Claim 20 for preventing corrosion by hydrogen 
chloride in the presence of water and of the polyhydroxylated aliphatic 
hydrocarbon. 

23. Use according to Claim 22, wherein the polyhydroxylated aliphatic 
hydrocarbon is glycerol and the chlorohydrin is dichloropropanol. 

24. Plant for preparing a chlorohydrin, comprising 

(a) one part in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to 
reaction with a chlorinating agent containing hydrogen chloride 

(b) at least one other part made in apparatus made from or covered with 
materials which are resistant to the chlorinating agent. 

25. Plant according to Claim 24, wherein the polyhydroxylated aliphatic 
hydrocarbon is glycerol and the chlorohydrin is dichloropropanol. 

26. Process for preparing dichloropropanol, wherein glycerol is subjected 
to reaction with a chlorinating agent containing hydrogen chloride and wherein 
all of the steps of the process are carried out in apparatus made from or covered 
with materials which are resistant to the chlorinating agents under the conditions 
in which these steps are carried out. 



ABSTRACT 



Process for preparing a chlorohydrin in corrosion-resistant apparatus 



Process for preparing a chlorohydrin, comprising a step in which a 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof is subjected to reaction with a chlorinating 
agent containing hydrogen chloride and at least one other step, carried out in 
apparatus made from or covered with materials which are resistant to the 
chlorinating agent under the conditions in which this step is realized. 
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Precede de fab rication d'une chlorhvdrine dans des eauipements resistant a 
la corrosion 



La presente demande de brevet revendique le ben6fice de la demande de 
brevet FR 05.05120 et de la demande de brevet EP 05104321.4, deposees le 
20 mai 2005 et des demandes de brevet US provisoires 60/734659, 60/734627, 
60/734657, 60/734658, 60/734635, 60/734634, 60/734637 et 60/734636, 
5 deposees le 8 novembre 2005, dont les contenus sont ici incorpores par 
reference. 

La presente invention se rapporte a un precede de fabrication d'une 
chlorhydrine. Plus specifiquement, l'invention se rapporte a un precede de 
fabrication d'une chlorhydrine dans des equipements realises en materiaux 
10 resistant a la corrosion. 

Les chlorhydrines sont des intermediaires reactionnels dans la fabrication 
des epoxydes et produits derives. Le dichloropropanol, par exemple, est un 
intermediaire reactionnel dans la fabrication de Fepichlorbydrine et des r6sines 
epoxy (Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition, 
1 5 1 992, Vol. 2, page 1 56, John Wiley & Sons, Inc.). 

Selon des precedes connus, on peut obtenir le dichloropropanol notamment 
par hypochloration du chlorure d'allyle, par chloration de l'alcool allylique et par 
hydrochloration du glycerol. Ce dernier proc6de presente l'avantage que le 
dichloropropanol peut etre obtenu au depart de matieres premieres fossiles ou de 
20 matieres premieres renouvelables et il est connu que les ressources naturelles 
pelrochimiques, dont sont issues les matieres fossiles, par exemple le petrole, le 
gaz naturel ou le charbon, disponibles sur la terre sont limitees. 

La demande WO 2005/054167 de SOLVAY SA decrit un precede de 
fabrication de dichloropropanol par reaction entre du glycerol et du chlorure 
25 d'hydrogene en presence d'un acide tel que l'acide adipique comme catalyseur. 
La reaction est realisee dans un reacteur fait en ou recouvert d'un materiau 
resistant a 1'agent de chloration dans les conditions de reaction. L'utilisation de 
ce type de materiau est cependant limitee au reacteur de chloration du glycerol. 
L'invention concerne un precede de fabrication d'un chlorhydrine 
30 comprenant : 
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(a) une 6 tape dans laquelle on soumet un hydrocarbure aliphatique poly 
hydroxyle, un ester d'un hydrocarbure aliphatique poly hydroxyle, ou un 
melange d'entre eux, a une reaction avec un agent de chloration contenant 
du chlorure d'hydrogene 

S (b) au moins une autre etape effectu6e dans un equipement, realise en ou 

recouvert de, materiaux resistant a l'agent de chloration, dans les conditions 
de realisation de cette etape. 
On a trouve que dans le procede selon 1 'invention, les avantages suivants 
sont realises : 

10 (a) la duree de vie des 6quipements est allongee 

(b) la gestion des flux du procede est simplifiee 

(c) le cofit global du procede est diminu6 

(d) les precedes en aval du procede de fabrication de la chlorhydrine, comme 
par exemple le traitement des purges par oxydation a haute temperature qui 

1 5 requiert de foibles teneurs en metaux, ne sont pas perturbes. 

(e) la qualite de 1' effluent aqueux d'une fabrication d'un epoxyde alimentee 
avec des melanges de chlorhydrine et d'eau issus du procede de chloration 
de rhydrocarbure aliphatique poly hydroxyle, n'est pas alteree par une 
teneur anormalement elevee en metaux et il n'est par consequent pas 

20 n6cessaire d'effectuer un traitement particulier d'epuration des rejets aqueux 

en vue d'en reduire la teneur en metaux. 
On a en effet trouv6 de facon surprenante que des phenomenes de 
corrosion peuvent se produire dans le procede ailleurs qu'a l'etape de chloration 
de rhydrocarbure aliphatique poly hydroxyle, de Tester d'hydrocarbure 
25 aliphatique poly hydroxy!6, ou du melange d'entre eux, et avoir un impact global 
d6favorable sur l'economie du proc6de. 

L'invention conceme des lors 6galement l'utilisation d'6quipement, reahse 
en ou recouvert de, materiaux resistant aux agents de chloration dans un procede 
de fabrication d'une chlorhydrine comprenant une etape dans laquelle on soumet 
30 un hydrocarbure aliphatique poly hydroxyle, un ester d'un hydrocarbure 

aliphatique poly hydroxyld, ou un melange d'entre eux, a une reaction avec un 
agent de chloration contenant du chlorure d'hydrogene, dans au moins une etape 
autre que l'etape de reaction.. 

On a en effet trouve que l'utilisation de ce type d'equipement permet eviter 
35 la corrosion par le chlorure d'hydrogene en presence d'eau et de rhydrocarbure 
aliphatique poly hydroxyl6. L'eau peut etre de Feau gener^e par la reaction entre 
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l'hydrocarbure aliphatique poly hydroxyle et 1' agent de chloration ou de l'eau 
introduite dans le precede. 

L' invention concerne enfin une installation de fabrication d'une 
chlorhydrine comprenant : 
5 (a) une partie dans laquelle on soumet un hydrocafbure aliphatique poly 

hydroxyle, un ester d'un hydrocarbure aliphatique poly hydroxyle, ou un 
melange d'entre eux, a une reaction avec un agent de chloration contenant 
du chlorure d'hydrogene 
(b) au moins une autre partie feite dans un equipement, realise en ou recouvert 
1 0 de, materiaux resistant a l'agent de chloration. 

L' expression « hydrocarbure aliphatique poly hydroxyle » se rapporte a un 
hydrocarbure qui contient au moins deux groupements hydroxyles attaches a 
deux atomes de carbone difffcrents satures. L'hydrocarbure aliphatique poly 
hydroxyle peut contenir, mais n'est pas limite a, de 2 a 60 atomes de carbone. 
1 5 Chacun des carbones d'un hydrocarbure aliphatique poly hydroxyle portant 

le groupement hydroxyle (OH) fonctionnel ne peut pas posseder plus d'un 
groupement OH, et doit etre d'hybridation sp3. L'atome de carbone portant le 
groupement OH peut €tre primaire, secondaire ou tertiaire. L'hydrocarbure 
aliphatique poly hydroxyle utilis6 dans la presente invention doit contenir au 
20 moins deux atomes de carbone d'hybridation sp3 portant un groupement OH. 
L'hydrocarbure aliphatique poly hydroxyle inclut n'importe quel hydrocarbure 
contenant un diol vicinal (1,2-diol) ou un triol vicinal (1,2,3-triol) y compris des 
ordres plus eleves de ces unites repetitives, vicinales ou contigues. La definition 
de rhydrocarbure aliphatique poly hydroxyle inclut aussi par exemple un ou plus 
25 de groupements fonctionnels 1,3-, 1,4-, 1,5- et 1,6-diol. L'hydrocarbure 
aliphatique poly hydroxyle peut aussi etre un polymere tel que l'alcool 
polyvinylique. Les diols gemin6s, par exemple, sont exclus de cette classe 
d'hydrocarbures aliphatiques poly hydroxyles. 

Les hydrocarbures aliphatiques poly hydroxyles peuvent contenir des 
30 entites aromatiques ou des hetero atomes incluant par exemple les hetero atomes 
de type halogene, soufre, phosphore, azote, oxygdne, silicium et bore, et leurs 
melanges. 

L'expression « hydrocarbure aliphatique poly hydroxyle » se rapporte a un 
hydrocarbure qui contient au moins deux groupements hydroxyles attaches a 
35 deux atomes de carbone differents satures. L'hydrocarbure aliphatique poly 
hydroxyle peut contenir, mais n'est pas limite a, de 2 a 60 atomes de carbone. 
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Chacun des carbones d'un hydrocarbure aliphatique poly hydroxyte portant 
le groupement hydroxyle (OH) fonctionnel ne peut pas poss6der plus d'un 
groupement OH, et doit etre d' hybridation sp3. L'atome de carbone portant le 
groupement OH peut etre primaire, secondaire ou tertiaire. L 'hydrocarbure 
5 aliphatique poly hydroxyle utilise dans la presente invention doit contenir au 
moins deux atomes de carbone d'hybridation sp3 portant un groupement OH. 
L'hydrocarbure aliphatique poly hydroxyl6 inclut n'importe quel hydrocarbure 
contenant un diol vicinal (1,2-diol) ou un triol vicinal (1,2,3-triol) y compris des 
ordres plus eleves de ces unites repetitives, vicinales ou contigues. La definition 

10 de rhydrocafbure aliphatique poly hydroxyle inclut aussi par exemple un ou plus 
de groupements fonctionnels 1,3-, 1,4-, 1,5- et 1,6-diol. L'hydrocarbure 
aliphatique poly hydroxyle peut aussi Stre un polymere tel que l'aloool 
polyvinylique. Les diols g6mines, par exemple, sont exclus de cette classe 
d'hydrocarbures aliphatiques poly hydroxyles. 

1 5 Les hydrocarbures aliphatiques poly hydroxyles peuvent contenir des 

entites aromatiques ou des hetero atomes incluant par exemple les hetero atomes 
de type halogene, soufre, phosphore, azote, bxygene, sihcium et bore, et leurs 
melanges. 

Des hydrocarbures aliphatiques poly hydroxyles utilisables dans la 
20 pr6sente invention comprennent par exemple, le l,2-6thanediol (Ethylene glycol), 
le 1,2-propanediol (propylene glycol), le 1,3 -propanediol, le 
l-chloro-2,3-propanediol (chloropropanediol), le 2 -chloro- 1,3 -propanediol 
(chloropropanediol), le 1,4-butanediol, le 1,5-pentanediol, les cyclohexanediols, 
le 1,2-butanediol, le 1,2-cyclohexanedimethanol, le 1,2,3-propanetriol (aussi 
25 connu comme « glycerol » ou « glycerine »), et leurs melanges. De facon 
preferee, rhydrocarbure aliphatique poly hydroxyte utilis6 dans la presente 
invention inclut par exemple le 1,2-ethanediol, le 1,2-propanediol, le 
1,3 -propanediol, le chloropropanediol et 1,2,3-propanetriol, et les melanges d'au 
moins deux d'entre-eux. De facon plus preferee, rhydrocarbure aliphatique poly 
30 hydroxyl6 utilis6 dans la presente invention inclut par exemple le 1,2-ethanediol, 
le 1,2-propanediol, le chloropropanediol et 1,2,3-propanetriol, et les melanges 
d'au moins deux d'entre-eux. Le 1,2,3-propanetriol ou glycerol est le plus 
prefere. 

Les esters d'hydrocarbure aliphatique poly hydroxyld peuvent Stre presents 
35 dans rhydrocarbure aliphatique poly hydroxyl6 et/ou Stre produits dans le 

procede de fabrication de la chlorhydrine et/ou etre fabriques prealablement au 
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precede de fabrication de la chlorhydrine. Des exemples d'esters de 
rhydrocarbure aliphatique poly hydroxyle comprennent le monoacetate de 
l'ethylene glycol, les monoacetates de propanediol, les monoacetates de glycerol, 
les monostearates de glycerol, les diacetates de glycerol et leurs melanges. 
5 L'expression « chorbydrine » est ici utilisee pour decrire un compose 

contenant au moins un groupement hydroxyle et au moins un atome de chlore 
attache a des differents atomes de carbone satures. Une chlorhydrine qui 
contient au moins deux groupements hydroxyles est aussi un hydrocarbure 
aliphatique poly hydroxyle. Done, le materiau de depart et le produit de la 

10 reaction peuvent chacun etre des chlorhydrines. Dans ce cas, la chlorohydrine 
« produit » est plus chloree que la chlorhydrine de depart, e'est-a-dire qu'elle a 
plus d'atomes de chlore et moins de groupements hydroxyles que la chlorhydrine 
de depart. Des chlorhydrines preferees sont le chloroethanol, le chloropropanol, 
le chloropropanediol, le dichloropropanol et les melanges d'au moins deux 

1 5 d'entre-eux. Le dichloropropanol est particulierement prefere. Des 

chlorhydrines plus particulierement preferees sont le 2-chloroethanol, le 

1- chloropropane-2-ol, le 2-chloropropane-l-ol, le l-chloropropane-2,3-diol, le 

2- chloropropane-l,3-diol, le l,3-dichloropropane-2-ol, le 
2,3-dichloropropane-l-ol et les melanges d'au moins deux d'entre-eux. 

20 L'hydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure 

aliphatique poly hydroxyle, ou le melange d'entre eux, dans le precede selon 
1'invention peuvent €tre obtenus au depart de matieres premieres fossiles ou au 
depart de matieres premieres renouvelables, de preference au depart de matieres 
premieres renouvelables. 

25 Par matieres premieres fossiles, on entend designer des matieres issues du 

traitement des ressources naturelles petrochimiques, par exemple le petrole, le 
gaz naturel, et le charbon. Parmi ces matieres, les composes organiques 
comportant 2 et 3 atomes de carbone sont preTer^s. Lorsque rhydrocarbure 
aliphatique poly hydroxyle est le glycerol, le chlorure d'allyle, l'alcool allylique 

30 et le glycerol « synthetique » sont particulierement pr6fer6s. Par glycerol 

« synthetique », on entend designer un glycerol generalement obtenu a partir de 
ressources petrcchimiques. Lorsque rhydrocarbure aliphatique poly hydroxyl6 
est l'ethylene glycol, Pethylene et l'6thylene glycol « synthetique » sont 
particulierement pr6f6res. Par ethylene glycol « synthetique », on entend 

35 designer un ethylene glycol generalement obtenu a partir de ressources 

pefrochimiques. Lorsque rhydrocarbure aliphatique poly hydroxy^ est le 
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propylene glycol, le propylene et le propylene glycol « synthetique » sont 
particulierement preferes. Par propylene glycol « synthetique », on entend 
designer un propylene glycol gen6ralement obtenu a partir de ressources 
petrochimiques. 

5 Par matieres premieres renouvelables, on entend d6signer des matieres 

issues du traitement des ressources naturelles renouvelables. Parmi ces matieres, 
l'ethylene glycol « naturel », le propylene glycol « naturel » et le glycerol 
« naturel » sont preferes. De l'ethylene glycol, du propylene glycol et du 
glycerol « naturels » sont par exemple obtenus par conversion de sucres via des 

10 precedes mermochimiques, ces sucres pouvant etre obtenus au depart de 

biomasse, comme d6crit dans "Industrial Bioproducts : Today and Tomorrow, 
Energetics, Incorporated for the U.S. Department of Energy, Office of Energy 
Efficiency and Renewable Energy, Office of the Biomass Program, July 2003, 
pages 49, 52 to 56". Un de ces proced6s est par exemple l'hydrogenolyse 

15 catalytique du sorbitol obtenu par conversion thermochimique du glucose. Un 
autre precede est par exemple l'hydrogenolyse catalytique du xylitol obtenu par 
hydrogenation du xylose. Le xylose peut par exemple etre obtenu par hydrolyse 
de rhemicellulose contenue dans les fibres de mais. Par « glycerol obtenu a 
partir de matieres premieres renouvelables » on entend designer en particulier du 

20 glycerol obtenu au cours de la fabrication de biodiesel ou encore du glycerol 
obtenu au cours de transformations de graisses ou huiles d'origine v6g6tale ou 
animale en general telles que des reactions de saponification, de trans - 
esterification ou d'hydrolyse. 

Parmi les huiles utilisables dans le precede de l'invention, on peut citer 

25 toutes les huiles courantes, comme les huiles de palme, de palmiste, de coprah, 
de babassu, de colza ancien ou nouveau, de toumesol, de mais, de ricin et de 
coton, les huiles d'arachide, de soja, de lin et de crambe et toutes les huiles issues 
par exemple des plantes de toumesol ou de colza obtenues par modification 
genetique ou hybridation. 

30 On peut meme utihser des huiles de friture usag6es, des huiles animates 

varices, comme les huiles de poisson, le suif, le saindoux et meme des graisses 
d'equarrissage. 

Parmi les huiles utilisees, on peut encore indiquer des huiles partiellement 
modifi6es par exemple par polymerisation ou oligomerisation comme par 
35 exemple les "standolies" dTroiles de lin, de toumesol et les huiles vegetates 
souffiees. 
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Un glycerol particulierement adapts peut §tre obtenu lors de la 
transformation de graisses animates. Un autre glycerol particulierement adapte 
peut §tre obtenu lors de la fabrication de biodiesel. Un troisieme glycerol tout 
particulierement bien adapte peut etre obtenu lors de la transformation de 
5 graisses ou d'huiles, animales ou vegetates, par trans-esterification en presence 
d'un catalyseur heterogene, tel que decrit dans les documents FR 2752242, 
FR 2869612 et FR 2869613. Plus sp6cifiquement, le catalyseur heterogene est 
choisi parmi les oxydes mixtes d' aluminium et de zinc, les oxydes mixtes de zinc 
et de titane, les oxydes mixtes de zinc, de titane et d'aluminium, et les oxydes 

10 mixtes de bismuth et d' aluminium, et le catalyseur heterogene est mis en ceuvre 
sous la forme d'un lit fixe. Ce dernier procede peut etre un procede de 
fabrication de biodiesel. 

Dans le procede de fabrication d'une chlorhydrine selon Tinvention, 
1 'hydrocarbure aliphatique poly hydroxyte peut Stre tel que decrit dans la 

1 5 demande de brevet intitulee « Procede de preparation de chlorhydrine par 

conversion d'hydrocarbures aliphatiques poly hydroxyles » deposee au nom de 
SOLVAY SA le meme jour que la presente demande, dont le contenu est ici 
incorpore par reference. 

Mention particuliere est faite d'un proc6de de fabrication d'une 

20 chlorhydrine dans lequel on fait reagir un hydrocarbure aliphatique poly 
hydroxyle, un ester d'un hydrocarbure aliphatique poly hydroxyle, ou un 
melange d'entre eux, dont la teneur totale en metaux exprimes sous forme 
d'elements est superieure ou egale a 0,1 ug/kg et inferieure ou egale a 
1 000 mg/kg, avec un agent de chloration. 

25 Dans le procede selon 1 'invention, on prefere utiliser du glycerol obtenu au 

depart de matieres premieres renouvelables. 

Dans le proc6de de fabrication d'une chlorhdyrine selon 1 'invention, 
rhydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure aliphatique 
poly hydroxyle, ou le melange d'entre eux, peut etre un produit brut ou un 

30 produit epure, tels que specifiquement divulgues dans la demande 

WO 2005/0541 67 de SOLVAY SA, de la page 2, ligne 8, a la page 4, ligne 2. 

Dans le procede de fabrication d'une chlorhydrine selon l'invention, 
rhydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure aliphatique 
poly hydroxyle, ou le melange d'entre eux, peut §tre un hydrocarbure aliphatique 

35 poly hydroxyte dont la teneur en metaux alcalin et/ou alcalino-terreux peut etre 
inferieure ou egale a 5 g/kg tel que decrit dans la demande intitulee « Procede de 
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fabrication d'une chlorhydrine par chloration d'un hydrocarbure aliphatique poly 
hydroxyle » deposee au nom de SOLVAY SA le meme jour que la presente 
demande, dont le contenu est ici incorpore par reference. Les metaux alcalins 
peuvent Stre selectionn6s parmi le lithium, le sodium, le potassium, le rubidium 
5 et le cesium et les metaux alcalino-terreux peuvent Stre selectionnes parmi le 
magnesium, le calcium, le strontium et le barium. 

Dans le procede selon Pinvention, la teneur en metaux alcalins et/ou 
alcalino-terreux de rbydrocarbure aliphatique poly hydroxyle, de Tester 
d'hydrocarbure aliphatique poly hydroxyle, ou du m61ange d'entre eux, est 

10 inferieure ou egale a 5 g/kg, souvent inferieure ou egale a 1 g/kg, plus 

particulierement inferieure ou egale a 0,5 g/kg et dans certains cas inferieure ou 
egale a 0,01 g/kg. La teneur metaux alcalins et/ou alcalino-terreux du glycerol 
est generalement superieure ou egale a 0,1 ug/kg. 

Dans le procede selon l'invention, les metaux alcalins sont generalement le 

15 lithium, le sodium, le potassium et le cesium, souvent le sodium et le potassium, 
et frequemment le sodium. 

Dans le procede de fabrication d'une chlorhydrine selon Finvention, la 
teneur en lithium de 1' hydrocarbure aliphatique poly hydroxyle, de Tester 
d'hydrocarbure aliphatique poly hydroxyle, ou du melange d'entre eux, est 

20 generalement inferieure ou egale a 1 g/kg, souvent inferieure ou egale a 0,1 g/kg 
et plus particulierement inferieure ou egale a 2 mg/kg. Cette teneur est 
generalement superieure ou egale a 0,1 ug/kg. 

Dans le procede selon l'invention, la teneur en sodium de F hydrocarbure 
aliphatique poly hydroxyle, de Fester d'hydrocarbure aliphatique poly 

25 hydroxyle, ou du melange d'entre eux, est generalement inferieure ou egale a 

1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement inferieure 
ou egale a 2 mg/kg. Cette teneur est generalement superieure ou egale a 
0,1 ug/kg. 

Dans le procede selon l'invention, la teneur en potassium de 
30 1 'hydrocarbure aliphatique poly hydroxyle, de Fester d'hydrocarbure aliphatique 
poly hydroxyle, ou du melange d'entre eux, est generalement inferieure ou egale 
a 1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement 
inferieure ou egale a 2 mg/kg. Cette teneur est generalement superieure ou egale 
a 0,1 ug/kg. 

35 Dans le procede selon Finvention, la teneur en rubidium de 1' hydrocarbure 

aliphatique poly hydroxyle, de Fester d'hydrocarbure aliphatique poly 
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hydroxyle, ou du melange d'entre eux, est generalement inferieure ou egale a 
1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement inferieure 
ou egale a 2mg/kg. Cette teneur est generalement superieure ou egale a 
0,1 ug/kg. 

5 Dans le procede selon Pinvention, la teneur en cesium de l'hydrocarbure 

aliphatique poly hydroxyle, de Tester d'hydrocarbure aliphatique poly 
hydroxyte, ou du melange d'entre eux, est generalement inferieure ou egale a 
1 g/kg, souvent inferieure ou egale a 0, 1 g/kg et plus particulierement inferieure 
ou egale a 2 mg/kg. Cette teneur est generalement superieure ou egale a 
10 0,1 ug/kg. 

Dans le procede selon 1 'invention, les elements alcalino-terreux sont 
generalement le magnesium, le calcium, le strontium et le barium, souvent le 
magnesium et le calcium et frequemment le calcium. 

Dans le procexte selon 1' invention, la teneur en magnesium de 
15 Phydrocarbure aliphatique poly hydroxyle, de Tester d'hydrocarbure aliphatique 
poly hydroxyte, ou du melange d'entre eux, est generalement inferieure ou egale 
a 1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement 
inferieure ou egale a 2 mg/kg. Cette teneur est generalement superieure ou egale 
a 0,1 ug/kg. 

20 Dans le procede selon Tinvention, la teneur en calcium de Thydrocarbure 

aliphatique poly hydroxyte, de Tester d'hydrocarbure aliphatique poly 
hydroxyle, ou du melange d'entre eux, est generalement inferieure ou egale a 
1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement inferieure 
ou egale a 2 mg/kg. Cette teneur est generalement superieure ou egale a 

25 0,1 ug/kg. 

Dans le procede selon Tinvention, la teneur en strontium de Thydrocarbure 
aliphatique poly hydroxyle, de Tester d'hydrocarbure aliphatique poly 
hydroxyle, ou du melange d'entre eux, est generalement inferieure ou egale a 
1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement inferieure 
30 ou egale a 2 mg/kg. Cette teneur est generalement superieure ou egale a 
0,1 ug/kg. 

Dans le procede selon Tinvention, la teneur en barium de Thydrocarbure 
aliphatique poly hydroxyle, de Tester d'hydrocarbure aliphatique poly 
hydroxyte, ou du melange d'entre eux, est generalement inferieure ou egale a 
35 1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particulierement inferieure 
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ou egale a 2 mg/kg. Cette teneur est generalement superieure ou 6 gale a 
0,1 ug/kg. 

Dans le procede selon l'invention, les metaux alcalins et/ou alcalino- 
terreux sont generalement presents sous la forme de sels, frequemment sous la 
5 forme de chlorures, de sulfates et de leurs melanges. Le chlorure de sodium est 
le plus souvent rencontre. 

Dans le procede de fabrication d'une chlorhydrine selon l'invention, 
1'agent de chloration peut 6tre tel que decrit dans la demande WO 2005/054167 
de SOLVAY SA, de la page 4, ligne 25, a la page 6, ligne 2. 
10 Dans le proced6 de fabrication d'une chlorhydrine selon l'invention, 

1'agent de chloration peut etre du chlorure d'hydrogene peut etre tel que decrit 
dans la demande WO 2005/054167 de SOLVAY SA de la page 4, ligne 30, a la 
page 6, ligne 2. 

Mention particuliere est faite d'un agent de chloration qui peut etre de 
15 l'acide chlorhydrique aqueux ou du chlorure d'hydrogene de preference anhydre. 
Le chlorure d'hydrogene peut provenir d'un procede de pyrolyse de 
composes organiques chlor6s comme par exemple d'une fabrication de chlorure 
de vinyle, d'un procede de fabrication de 4,4-methylenediphenyl diisocyanate 
(MDI) ou dede toluene diisocyanate (TDI), de procedes de decapage des metaux 
20 ou d'une reaction entre un acide inorganique comme l'acide sulfurique ou 

phosphorique et un chlorure metallique tel que le chlorure de sodium, le chlorure 
de potassium ou le chlorure de calcium. 

Dans un mode de realisation avantageux du procede de fabrication d'une 
chlorhydrine selon Pinvention, 1'agent de chloration est du chlorure d'hydrogene 
25 gazeux ou une solution aqueuse de chlorure d'hydrogene ou une combinaison 
des deux. 

Dans le procede de fabrication d'une chlorhydrine selon Pinvention, le 
chlorure d'hydrogene peut etre une solution aqueuse de chlorure d'hydrogene ou 
du chlorure d'hydrogene de preference anhydre, issu d'une installation de 

30 fabrication de chlorure d'allyle et/ou de fabrication de chloromethanes et/ou de 
chlorinolyse et/ou d'oxydation a haute temperature de composes chlores tels que 
decrit dans la demande intitulee « Procede de fabrication d'une chlorhydrine par 
reaction entre un hydrocarbure aliphatique poly hydroxyle et un agent de 
chloration » deposee au nom de SOLVAY SA le meme jour que la pr6sente 

35 demande, dont le contenu est ici incorpor6 par reference. 
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Mention parti culiere est faite d'un proced6 de fabrication d'une 
chlorhydrine a partir d'un hydrocarbure aliphatique poly hydroxyle, d'un ester 
d'un hydrocarbure aliphatique poly hydroxyl6, ou d'un melange d'entre eux, et 
d'un agent de chloration, ce dernier contenant au moins un des composes 
5 suivants : azote, oxygene, hydrogene, chlore, un compose organique 

hydrocarbone, un compose organique halogene, un compose organique oxygene 
et un metal. 

Mention particuliere est faite d'un compose organique hydrocarbone qui 
est choisi parmi les hydrocarbures aromatiques, aliphatiques saturSs ou insatur6s 
10 et leurs melanges. 

Mention particuliere est faite d'un hydrocarbure aliphatique insature qui est 
choisi parmi l'acetylene, l'ethylene, le propylene, le butene, le propadiene, le 
methylacetylene, et leurs melanges, d'un hydrocarbure aliphatique satur6 qui est 
choisi parmi le methane, l'ethane, le propane, le butane, et leurs melanges, et 
15 d'un hydrocarbure aromatique qui est le benzene. 

Mention particuliere est faite d'un compose organique halogene qui est un 
compose organique chlor6 choisi parmi les chloromethanes, les chloroethanes, 
les chloropropanes, les chlorobutanes, le chlorure de vinyle, le chlorure de 
vinylidene, les monochloropropenes, le perchloroethylene, le trichlorethylene, 
20 les chlorobutadiene, les chlorobenzenes et leurs melanges. 

Mention particuliere est faite d'un compose organique halogene qui est un 
compose organique fluore choisi parmi les fluoromethanes, les fluoroethanes, le 
fluorure de vinyle, le fluorure de vinylidene, et leurs melanges. 

Mention particuliere est faite d'un compose organique oxygene qui est 
25 choisi parmi les alcools, les chloroalcools, les chloroethers et leurs m61anges 

Mention particuliere est faite d'un metal choisi parmi les metaux alcalins, 
les metaux alcalino -terreux, le fer, le nickel, le cuivre, le plomb, 1 'arsenic, le 
cobalt, le titane, le cadmium, l'antimoine, le mercure, le zinc, le selenium, 
1 'aluminium, le bismuth, et leurs m61anges. Mention est plus particulierement 
30 faite d'un procede dans lequel l'agent de chloration est issu au moins 

partiellement d'un procede de fabrication de chlorure d'allyle et/ou d'un proced6 
de fabrication de chloromethanes et/ou d'un procede de chlorinolyse et/ou d'un 
proc6d6 d'oxydation de composes chlores a une temperature superieure ou 6gale 
a 800 °C. 

35 Dans un mode de realisation particulierement avantageux du procede de 

fabrication d'une chlorhydrine selon 1 'invention, le chlorure d'hydrogene est une 
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solution aqueuse de chlorure d'hydrogene et ne comprend pas de chlorure 
d'hydrogene gazeux. 

Dans le proced6 de fabrication d'une chlorhydrine selon F invention, la 
reaction entre Thydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure 
5 aliphatique poly hydroxy^, ou le melange d' entre eux, et Pagent de chloration, 
peut etre effectuee dans un reacteur tel que decrit dans la demande 
WO 2005/054167 de SOLVAY SA, a la page 6, lignes 3 a 23. 

Mention est particulierement faite d'une installation realisee en, ou 
recouverte de, materiaux resistants dans les conditions de la reaction aux agents 

10 de chloration, en particulier au chlorure d'hydrogene. Mention est plus 

particulierement faite d'une installation realis6e en acier emaille ou en tantale. 

Dans le precede de fabrication de dichloropropanol selon l'invention, la 
reaction entre le glycerol et le chlorure d'hydrogene, peut 6tre effectuee dans un 
milieu reactionnel, tel que decrit dans la demande intitul6e « Precede continu de 

1 5 fabrication de chlorhydrines » deposee au nom de SOLVAY SA le meme jour 
que la presente demande, dont le contenu est ici incorpor6 par reference. 

Mention particuliere est faite d'un precede continu de production de 
chlorhydrine dans lequel on fait reagir un hydrocarbure aliphatique poly 
hydroxyl6, un ester d'un hydrocarbure aliphatique poly hydroxyl6 ou un melange 

20 d'entre eux, avec un agent de chloration et un acide organique dans un milieu 
reactionnel liquide dont la composition a l'etat stationnaire comprend de 
1 'hydrocarbure aliphatique poly hydroxyle et des esters de 1 'hydrocarbure 
aliphatique poly hydroxyl6 dont la somme des teneurs exprimee en mole 
d'hydrocarbure aliphatique poly hydroxyle est superieure a 1,1 mol % et 

25 inferieure ou egale a 30 mol %, le pourcentage etant rapport a la partie 
organique du milieu reactionnel liquide. 

La partie organique du milieu reactionnel liquide consiste en Tensemble 
des composes organiques du milieu reactionnel liquide c'est-a-dire les composes 
dont la molecule contient au moins 1 atome de carbone. 

30 Dans le proc6de de fabrication d'une cUorhydrine selon 1'invention, la 

reaction entre I'hydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure 
aliphatique poly hydroxy^, ou le melange d'entre eux, et Tagent de chloration, 
peut etre effectuee en presence d'un catalyseur tel que decrit dans la demande 
WO 2005/054167 de SOLVAY SA, de la page 6, ligne 28, a la page 8, ligne 5. 

35 Mention est particulierement faite d'un catalyseur base sur un acide 

carboxylique ou sur un deriv6 d'acide carboxylique ayant un point d'ebullition 
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atmospherique superieur ou 6gal a 200 °C, en particulier l'acide adipique et les 
derives de l'acide adipique. 

Dans le procede de fabrication d'une chlorhydrine selon l'invention, la 
reaction entre rhydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure 
5 aliphatique poly hydroxyle, ou le melange d'entre eux, et l'agent de chloration 
peut etre effectuee a une concentration en catalyseur, une temperature, a une 
pression et pour des temps de sejour tels que decrits dans la demande 
WO 2005/054167 de SOLVAY SA, de la page 8, ligne 6 a la page 10, ligne 10. 

Mention est particulierement faite d'une temperature d'au moms 20 °C et 
10 d'au plus 160 °C, d'une pression d'au moins 0,3 bar et d'au plus, 100 bar, et 
d'un temps de sejour d'au moins 1 h et d'au plus 50 h. 

Dans le procede de fabrication d'une chlorhydrine selon l'invention, la 
reaction entre rhydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure 
aliphatique poly hydroxyle, ou le melange d'entre eux, et Tagent de chloration 
1 5 peut etre effectuee en presence d'un solvant tel que decrit dans la demande 
WO 2005/054167 de SOLVAY SA, a la page 11, lignes 12 a 36. 

Mention est particulierement faite d'un solvant organique tel qu'un solvant 
organique chlore, un alcool, une cetone, un ester ou un ether, un solvant non 
aqueux miscible avec Thydrocarbure aliphatique polyhydroxyle tel que le 
20 chlroethanol, le chloropropanol, le chloropropanediol, le dichloropropanol, le 
dioxanne, le phenol, le cresol, et les melanges de chloropropanediol et de 
dichloropropanol, ou des produits lourds de la reaction tels que les oligomeres de 
Thydrocarbure aliphatique poly hydroxyle au moins partiellement chlores et ou 
esterifies. 

25 Dans le proc6de de fabrication d'une chlorhydrine selon l'invention, la 

r6action entre Thydrocarbure aliphatique poly hydroxyle et Tagent de chloration 
peut etre effectuee en presence d'une phase liquide comprenant des composes 
lourds autres que Thydrocarbure aliphatique poly hydroxyle, comme decrit dans 
la demande intitinee « Procede de fabrication d'une chlorhydrine dans une phase 

30 liquide » deposee au nom de SOLVAY SA le meme jour que la presente 
demande, dont le contenu est ici incorpore par reference. 

Mention particuliere est faite d'un procede de fabrication d'une 
chlorhydrine, dans lequel on soumet un hydrocarbure aliphatique poly 
hydroxyle, un ester d'hydrocarbure aliphatique poly hydroxyle, ou un melange 

35 d'entre eux, a une reaction avec un agent de chloration, en presence d'une phase 
liquide comprenant des composes lourds autres que Thydrocarbure aliphatique 
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poly hydroxyle et dont la temperature d'ebullition sous une pression de 1 bar 
absolu est d'au moins 15 °C superieure a la temperature d'ebullition de la 
chlorhydrine sous une pression de 1 bar absolu. 

Dans le precede de fabrication de l'epoxyde selon l'invention, la reaction 
5 entre rhydrocarbure aliphatique poly hydroxyle, Tester d'hydrocarbure 

aliphatique poly hydroxyle, ou le melange d' entre eux, et 1' agent de chloration 
est preferentiellement effectuee dans un milieu reactionnel liquide. Le milieu 
reactionnel liquide peut etre mono- ou multiphasique. 

Le milieu reactionnel liquide est constitue par l'ensemble des composes 
10 solides dissous ou disperses, liquides dissous ou disperses et gazeux dissous ou 
disperses, a la temperature de la reaction. 

Le milieu reactionnel comprend les reactifs, le catalyseur, le solvant, les 
impuretes presentes dans les reactifs, dans le solvant et dans le catalyseur, les 
intermediaires de reaction, les produits et les sous-produits de la reaction. 
1 5 Par reactifs, on entend designer rhydrocarbure aliphatique poly hydroxyle, 

Tester d'hydrocarbure aliphatique poly hydroxyle et Tagent de chloration. 

Parmi les impuretes pr6sentes dans rhydrocarbure aliphatique poly 
hydroxyle, on peut citer les acides carboxyliques, les sels d'acides carboxyliques, 
les esters d'acide gras avec rhydrocarbure aliphatique poly hydroxyle, les esters 
20 d'acides gras avec les alcools utilises lors de la trans-esterification, les sels 
inorganiques tels que les chlorures et les sulfates alcalins ou alcalino-terreux. 

Lorsque rhydrocarbure ahphatique poly hydroxyle est le glycerol, on peut 
citer parmi les impuretes du glycerol les acides carboxyliques, les sels d'acides 
carboxyliques, les esters d'acide gras tels que les mono-, les di- et les 
25 triglycerides, les esters d'acides gras avec les alcools utilises lors de la trans- 
esterification, les sels inorganiques tels que les chlorures et les sulfates alcalins 
ou alcalino-terreux. 

Parmi les intermediaires reactionnels on peut citer les monochlorhydrines 
de 1'hydrocarbure ahphatique poly hydroxyle et leurs esters et/ou polyesters, les 
30 esters el/ou polyesters de 1'hydrocarbure aliphatique poly hydroxyle et les esters 
des polychlorhydrines. 

Lorsque la chlorhydrine est le dichloropropanol, on peut citer parmi les 
intermediaires r6actionnels, la monochlorhydrine de glycerol et ses esters et/ou 
polyesters, les esters et/ou polyesters de glycerol et les esters de 
35 dichloropropanol. 
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L'ester d'hydrocarbure aliphatique poly hydroxyle peut done etre selon le 
cas, un r6actif, une impuret6 de rhydrocarbure aliphatique poly hydroxyle ou un 
intermediaire r6actionnel. 

Par produits de la reaction, on entend designer la chlorhydrine et l'eau. 
5 L'eau peut 6tre l'eau formee dans la reaction de chloration et/ou de l'eau 
introduite dans le procede, par exemple via rhydrocarbure aliphatique poly 
hydroxyle et/ou 1'agent de chloration, tel que decrit dans la demande 
WO 2005/054167 de SOLVAY SA, a la page 2, lignes 22 a 28, a la page 3, 
lignes 20 a 25, a la page 5, lignes 7 a 3 1 et a la page 12, lignes 14 a 19. 
10 Parmi les sous-produits, on peut citer par exemple, les oligomeres 

rhydrocarbure aliphatique poly hydroxyle partiellement chlor6s et/ou esterifies. 

Lorsque rhydrocarbure aliphatique poly hydroxyle est le glycerol, parmi 
les sous-produits, on peut citer par exemple, les oligomeres du glycerol 
partiellement chlores et/ou esterifies. 
1 5 Les interm6diaires reactionnels et les sous-produits peuvent etre formes 

dans les differentes etapes du procede comme par exemple, au cours de l'etape 
de fabrication de la chlorhydrine et au cours des etapes de separation de la 
chlorhydrine. 

Le milieu r6actionnel liquide peut ainsi contenir rhydrocarbure aliphatique 
20 poly hydroxyle, 1'agent de chloration dissous ou disperse sous forme de bulles, le 
catalyseur, le solvant, les impuretes presentes dans les reactifs, le solvant et le 
catalyseur, comme des sels dissous ou solides par exemple, le solvant, le 
catalyseur, les intermediaries reactionnels, les produits et les sous-produits de la 
reaction. 

25 Les etapes (a) et (b) du procede selon l'invention peuvent Stre effectuees 

en mode batch ou en mode continu. On pr6fere effectuer toutes les Stapes en 
mode continu. 

Dans le procede selon l'invention, la separation de la chlorhydrine et des 
autres composes du milieu reactionnel peut etre effectu6e selon les modes tels 

30 que decrits dans la demande WO 2005/0541 67 de SOLVAY SA, de la page 1 2, 
ligne 1, a la page 16, ligne 35 et a la page 18, lignes 6 a 13. Ces autres composes 
sont ceux mentionn6s ci-dessus et comprennent les reactifs non consommes, les 
impuretes pr6sentes dans les r6actifs, le catalyseur, le solvant, les intermediaires 
reactionnels, l'eau et les sous produits de la reaction. 

35 Mention particuliere est faite d'une separation par distillation azeotropique 

d'un melange eau/chlorhydrine/agent de chloration dans des conditions 
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minimisant les pertes en agent de chloration suivie d'une separation de la 
chlorhydrine par decantation. 

Dans le proc6de de fabrication d'une chlorhydrine selon 1' invention, la 
separation de la chlorhydrine et des autres compos6s du milieu reactionnel, peut 
5 Stre effectuee selon des modes tels que decrits dans la demande de brevet 

EP 05104321.4 deposee au nom de SOLVAY SA le 20/05/2005 dont le contenu 
est ici incorpore par reference. Mention particliere est faite d'un mode de 
separation comprenant au morns une operation de separation destinee a enlever 
le sel de la phase liquide. 

1 0 Mention particuliere est faite d'un prooede de fabrication d'une 

chlorhydrine par reaction entre un hydrocarbure aliphatique poly hydroxyle, un 
ester d'un hydrocarbure aliphatique poly hydroxyle ou un melange d'entre eux, 
et un agent de chloration dans lequel Fhydrocarbure aliphatique poly hydroxyle, 
un ester d'un hydrocarbure aliphatique poly hydroxyte ou un melange d'entre 

15 eux, utilise contient au moins un sel metallique solide ou dissous, le procede 
comprenant une operation de separation destinee a enlever une partie du sel 
metallique. Mention est plus particulierement est faite d'un procede de 
fabrication d'une chlorhydrine par reaction entre un hydrocarbure aliphatique 
poly hydroxyle, un ester d'un hydrocarbure aliphatique poly hydroxyle ou un 

20 melange d'entre eux, et un agent de chloration dans lequel rhydrocarbure 
aliphatique poly hydroxyle, un ester d'un hydrocarbure aliphatique poly 
hydroxyl6 ou un m61ange d'entre eux, utilise contient au moins un chlorure et/ou 
un sulfate de sodium et/ou potassium et dans lequel 1 'operation de separation 
destinee a enlever une partie du sel metallique est un operation de filtration. 

25 Mention est aussi particulierement faite d'un procede de fabrication d'une 
chlorhydrine dans lequel (a) on soumet un hydrocarbure aliphatique poly 
hydroxyle, un ester d'un hydrocarbure aliphatique poly hydroxyl6 ou un melange 
d'entre eux, a une reaction pvpc un agent de chloration dans un milieu 
reactionnel, (b) on preleve en continu ou periodiquement une fraction du milieu 

30 reactionnel contenant au moins de l'eau et la chlorhydrine, (c) au moins une 
partie de la fraction obtenue a l'etape (b) est introduite dans une etape de 
distillation et (d) le taux de reflux de l'etape de distillation est contrdle en 
fournissant de l'eau a ladite etape de distillation. Mention est tout 
particulierement faite d'un procede de fabrication d'une chlorhydrine dans lequel 

35 (a) on soumet un hydrocarbure aliphatique poly hydroxyl6,un ester d'un 
hydrocarbure aliphatique poly hydroxyle ou un melange d'entre eux, a une 
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reaction avec du chlorure d'hydrogene dans un milieu reactionnel, (b) on preleve 
en continu ou periodiquement une fraction du milieu reactionnel contenant au 
moins de l'eau et la chlorhydrine, (c) au moins une partie de la fraction obtenue a 
l'etape (b) est introduite dans une etape de distillation, dans lequel le rapport 
5 entre la concentration en chlorure d'hydrogene et la concentration en eau dans la 
fraction introduite dans l'etape de distillation est plus petit que le rapport de 
concentrations chlorure d'hydrogene/eau dans la composition binaire 
azeotropique chlorure d'hydrogene/eau a la temperature et a la pression de 
distillation. 

10 Dans le proced6 de fabrication de l'epoxyde selon P invention, la separation 

de la chlorhydrine et des autres composes du milieu reactionnel de chloration de 
Phydrocarbure aliphatique polyhydroxyle peut 6tre effectuee selon les modes tels 
que decrits dans la demande intitulee « Proced6 de fabrication d'une 
chlorhydrine » deposee au nom de SOLVAY SA, le meme jour que la presente 

1 5 demande, et dont le contenu est ici incorpore par reference. 

Mention particuliere est faite d'un precede de fabrication d'une 
chlorhydrine comprenant les etapes suivantes (a) on fait reagir un hydrocarbure 
aliphatique polyhydroxyle, un ester d'un hydrocarbure aliphatique 
polyhydroxyle, ou un melange d'entre eux, avec un agent de chloration et un 

20 acide organique de facon a obtenir un melange contenant de la chlorhydrine et 
des esters de la chlorhydrine, (b) on soumet au moins une partie du melange 
obtenu a Petape (a) a un ou plusieurs traitements dans des etapes ulterieures a 
l'etape (a)et (c) on ajoute de Phydrocarbure aliphatique polyhydroxyle a au 
moins une des etapes ulterieures k Petape (a), pour qu'il reagisse a une 

25 temperature superieure ou egale a 20 °C, avec les esters de la chlorhydrine de 
facon a former au moins partiellement des esters de Phydrocarbure aliphatique 
polyhydroxyle. Mention est plus particulierement faite d'un precede dans lequel 
Phydrocarbure aliphatique polyhydroxyle est le glycerol et la chlorhydrine est le 
dichloropropanol. 

30 Dans le proced6 de fabrication de l'epoxyde selon Pinvention, la separation 

de la chlorhydrine et des autres composes du milieu reactionnel de chloration de 
Phydrocarbure aliphatique polyhydroxyle peut §tre effectuee selon les modes tels 
que decrits dans la demande intitulee « Proced6 de fabrication d'une 
chlorhydrine au depart d'un hydrocarbure aliphatique poly hydroxyle » deposee 

35 au nom de SOLVAY SA le meme jour que la presente demande, et dont le 
contenu est ici incorpore par reference. 
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Mention particuliere est faite d'un proced6 de fabrication de chlorhydrine 
par reaction entre un hydrocarbure aliphatique poly hydroxyie, un ester d'un 
hydrocarbure aliphatique polyhydroxyl6, ou un melange d'entre eux, et un agent 
de chloration dans un reacteur qui est alimente en un ou plusieurs flux liquides 
5 contenant moins de 50 % en poids de rhydrocarbure aliphatique poly hydroxyte, 
de Tester d'hydrocarbure ahphatique poryhydroxyl6, ou du melange d'entre eux, 
par rapport au poids de la totality des flux liquides introduits dans le reacteur. 
Mention plus particuliere est faite d'un procede comprenant les etapes suivantes : 
(a) on fait reagir un hydrocarbure aliphatique poly hydroxyl6, un ester d'un 

10 hydrocarbure aliphatique polyhydroxyl6, ou un melange d'entre eux, avec un 
agent de chloration de facon a obtenir au moins un milieu contenant du de la 
chlorhydrine, de l'eau et de l'agent de chloration, (b) on preleve au moins une 
fraction du milieu form6 a l'etape (a) et (c) on soumet la fraction prelevee a 
l'etape (b) a une operation de distillation et/ou de stripping dans laquelle on 

1 5 ajoute de rhydrocarbure aliphatique poly hydroxyl6 de facon a separer de la 
fraction prelevee a Tetape (b) un melange contenant de l'eau et de la 
chlorhydrine prSsentant une teneur reduite en agent de chloration comparee a 
celle de la fraction prelevee a l'etape (b). 

Dans le proceed de fabrication d'une chlorhydrine selon 1' invention, la 

20 separation de la chlorhydrine et des autres composes du milieu reactionnel de 

chloration de rhydrocarbure aliphatique polyhydroxyl6 peut etre effectuee selon 
les modes tels que decrits dans la demande intitulee « Precede de conversion 
d'hydrocarbures aliphatiques poly hydroxyl6s en chlorhydrines » deposee au 
nom de SOLVAY SA le mem e jour que la presente demande et dont les contenus 

25 sont ici incorpor6s par reference. Mention particuliere est faite d'un proced6 de 
preparation d'une chlorhydrine comprenant les etapes suivantes : (a) on fait 
r6agir un hydrocarbure aliphatique polyhydroxyle, un ester d'un hydrocarbure 
aliphatique polyhydroxyle , ou un melange d'entre eux, avec un agent de 
chloration de facon a obtenir un m61ange contenant de la chlorhydrine, des esters 

30 de chlorhydrine et de l'eau, (b) on soumet au moins une fraction du melange 
obtenu a l'etape (a) a un traitement de distillation et/ou de stripping de facon a 
obtenir une partie concentr^e en eau, en chlorhydrine et en esters de chlorhydrine 
et (c) on soumet au moins une fraction de la partie obtenue a l'etape (b) a une 
operation de separation en presence d'au moins un additif de facon a obtenir une 

35 portion concentree en chlorhydrine et en esters de chlorhydrine et qui contient 
moins de 40 % en poids d'eau. 
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L'operation de s6paration est plus particulierement une decantation. 
Dans le precede de fabrication d'une chlorhydrine selon rinvention, la 
separation et le traitement des autres composes du milieu reactionnel peuvent 
etre effectues selon des modes tels que decrits dans la demande intitulee 
5 « Proc6d6 de fabrication d'une chlorhydrine par chloration d'un hydrocarbure 
aliphatique poly hydroxyle » deposee au nom de SOLVAY SA le meme jour que 
la presente demande. Un traitement prefer^ consiste a soumettre une fraction des 
sous-produits de la reaction a une oxydation a haute temperature. 

Mention particuliere est faite d'un precede de fabrication d'une 

10 chlorhydrine comprenant les e tapes suivantes (a) on fait reagir un hydrocarbure 
aliphatique poly hydroxyle, un ester d' un hydrocarbure aliphatique poly 
hydroxyle, ou un melange d'entre eux, dont la teneur en metaux alcalins et/ou 
alcalino-terreux est inferieure ou egale a 5 g/kg, un agent oxydant et un acide 
organique de facon a obtenir un melange contenant au moins de la chlorhydrine 

1 5 et des sous-produits, (b) on soumet au moins une partie du melange obtenu a 
l'etape (a) a un ou plusieurs traitements dans des etapes ulterieures a l'etape (a) 
et (c) au moins une des etapes ulterieures a l'etape (a) consiste en une oxydation 
a une temperature superieure ou egale a 800 °C. Mention plus particuliere est 
faite d'un proc6d6 dans lequel dans l'etape ulterieure, on preleve une partie du 

20 melange obtenu a l'etape (a) et on soumet cette partie a une oxydation a Une 
temperature superieure ou egale a 800 °C, pendant le prSlevement Mention 
particuliere est aussi faite d'un proceed dans lequel le traitement de l'etape (b) 
est une operation de separation choisie parmi les operations de decantation, de 
filtration, de centrifugation, d' extraction, de lavage, d 'evaporation, de stripping, 

25 de distillation, d'adsorption ou les combinaisons d'au moins deux d'entre-elles. 
Dans le procetie selon 1 'invention, lorsque la chlorhydrine est le 
chloropropanol, celui-ci est general ement mis en ceuvre sous la forme d'un 
melange de composes comprenant les isomeres de 1 -chloropropane-2-ol et de 
2-chloropropane-l-ol. Ce melange contient general ement plus de 1 % en poids 

30 des deux isomeres, de pr6ference plus de 5 % en poids et de maniere particuliere 
plus de 50 %. Le melange contient usuellement moins de 99,9 % en poids des 
deux isomeres, de pr6ference moins de 95 % en poids et tout particulierement 
moins de 90 % en poids. Les autres constituants du melange peuvent etre des 
composes provenant des precedes de fabrication du chloropropanol, tels que des 

35 reactifs residuels, des sous-produits de reaction, des solvants et notamment de 
l'eau. 
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Le rapport massique entre les isomeres 1 -chloropropane-2-ol et 
2-chloropropane-l-ol est usuellement superieur ou 6gal a 0,01, de preference 
superieur ou egal 0,4. Ce rapport est usuellement inferieur ou egal a 99 et de 
preference inferieur ou egal a 25. 
5 Dans le precede selon l'invention, lorsque la chlorhydrine est le 

chloroethanol, celui-ci est general em ent mis en ceuvre sous la forme d'un 
melange de composes comprenant l'isomere 2-chloro6thanol. Ce melange 
contient general ement plus de 1 % en poids de 1' isomere, de preference plus de 
5 % en poids et de maniere particuliere plus de 50 %. Le melange contient 

1 0 usuellement moins de 99,9 % en poids de 1* isomere, de preference moins de 
95 % en poids et tout particulierement moins de 90 % en poids. Les autres 
constituants du melange peuvent etre des composes provenant des precedes de 
fabrication du chloroethanol, tels que des reactifs residuels, des sous-produits de 
reaction, des solvants et notamment de 1'eau. 

15 Dans le proc6d6 selon l'invention, lorsque la chlorhydrine est le 

chloropropanediol, celui-ci est general ement mis en oeuvre sous la forme d'un 
melange de composes comprenant les isomeres de l-chloropropane-2,3-diol et de 
2-chloropropane-l,3-diol. Ce melange contient general ement plus de 1 % en 
poids des deux isomeres, de preference plus de 5 % en poids et de maniere 

20 particuliere plus de 50 %. Le melange contient usuellement moins de 99,9 % en 
poids des deux isomeres, de preference moins de 95 % en poids et tout 
particulierement moins de 90 % en poids. Les autres constituants du melange 
peuvent etre des composes provenant des procedes de fabrication du 
chloropropanediol, tels que des reactifs residuels, des sous-produits de reaction, 

25 des solvants et notamment de Feau. 

Le rapport massique entre les isomeres l-chloropropane-2,3-diol et 
2-chloropropane-l,3-diol est usuellement superieur ou 6gal a 0,01, de preference 
superieur ou 6gal 0,4. Ce rapport est usuellement inferieur ou 6gal a 99 et de 
preference inferieur ou 6gal a 25. 

30 Dans le proc6de selon l'invention, lorsque la chlorhydrine est le 

dichloropropanol, celui-ci est general ement mis en oeuvre sous la forme d'un 
melange de composes comprenant les isomeres de 1 ,3-dichloropropane-2-ol et de 
2,3-dichloropropane-l-ol. Ce melange contient g6neralement plus de 1 % en 
poids des deux isomeres, de preference plus de 5 % en poids et de maniere 

35 particuliere plus de 50 %. Le melange contient usuellement moins de 99,9 % en 
poids des deux isomeres, de preference moins de 95 % en poids et tout 
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particulierement moins de 90 % en poids. Les autres constituants du melange 
peuvent etre des composes provenant des precedes de fabrication du 
dichloropropanol, tels que des reactifs residuels, des sous-produits de reaction, 
des solvants et notamment de l'eau. 
5 Le rapport massique entre les isomeres 1 ,3-dichloropropane-2-ol et 

2,3-dichloropropane-l-ol est usuellement superieur ou egal a 0,01, souvent, 
superieur ou egal 0,4, frequemment superieur ou egal a 1,5, de preference 
superieur a ou 6gal a 3,0, de maniere plus preferee superieur ou egal a 7,0 et de 
maniere tout particulierement preferee superieur ou egal a 20,0. Ce rapport est 

1 0 usuellement inferieur ou egal a 99 et de preference inferieur ou egal a 25. 

Dans le precede de fabrication d'une chlorhydrine selon 1'invention, la 
reaction de chloration de rhydrocarbure aliphatique poly hydroxyle, de Tester 
d'hydrocarbure aliphatique poly hydroxyle, ou du melange d'entre eux, peut Stre 
menee en presence d'un acide organique. L'acide organique peut etre un produit 

1 5 provenant du precede de fabrication de rhydrocarbure aliphatique poly 

hydroxyle ou un produit ne provenant pas de ce precede. Dans ce dernier cas, il 
peut s'agir d'un acide organique utilis6 pour catalyser la reaction entre 
rhydrocarbure aliphatique poly hydroxyle et Fagent de chloration. L'acide 
organique peut aussi etre un melange d'acide organique provenant du precede de 

20 fabrication de rhydrocarbure aliphatique poly hydroxyle et d'un acide organique 
ne provenant pas du precede de fabrication rhydrocarbure aliphatique poly 
hydroxyle. 

Dans le precede selon 1'invention, les esters de rhydrocarbure aliphatique 
polyhydroxyle peuvent provenir de la reaction entre rhydrocarbure aliphatique 

25 polyhydroxyle et l'acide organique, avant, pendant ou dans les etapes qui suivent 
la reaction avec l'agent de chloration. 

La chlorhydrine obtenue dans le precede selon 1'invention peut contenir 
une teneur elevee en cetones halogenees, en particulier en chloroacetone, comme 
decrit dans la demande de brevet FR 05.05120 du 20/05/2005 deposee au nom de 

30 la demanderesse, et dont le contenu est ici incorpore par reference. La teneur en 
cetone halogenee peut €tre reduite en soumettant la chlorhdyrine obtenue dans le 
precede selon 1'invention a une distillation azeotropique en presence d'eau ou en 
soumettant la chlorhydrine a un traitement de deshydrochloration comme decrit 
dans cette demande, de la page 4, ligne 1, a la page 6, ligne 35. 

35 Mention particuliere est faite d'un precede de fabrication d'un epoxyde 

dans lequel des cetones halogenees sont formees comme sous-produits et qui 
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comprend au moins un traitement d'61imination d'au moins une partie des 
cetones halogenees formees. Mention est plus particutierement faite d'un 
precede de fabrication d'un epoxyde par deshydrochloration d'une chlorhydrine 
dont au moins une fraction est fabriquee par chloration d'un hydrocarbure 
5 alipbatique poly hydroxyle, d'un ester d'un hydrocarbure aliphatique poly 

hydroxyle, ou d'un melange d'entre eux, d'un traitement de deshydrochloration 
et d'un traitement par distillation az6otropique d'un melange eau-cetone 
halogenee destines a eliminer au moins une partie des cetones halogenees 
formees et d'un precede de fabrication d'epi chlorhydrine dans lequel la cetone 

10 halogenee formee est la chloroacetone. 

La cMorhydrine obtenue dans le precede selon 1' invention peut §tre 
soumise a une reaction de deshydrochloration pour produire un epoxyde comme 
decrit dans les demandes de brevet WO 2005/054167 et FR 05.05120 deposees 
au nom de SOLVAY SA. 

1 5 L' expression « epoxyde » est utilisee ici pour decrire un compose 

comportant au moins un oxygene ponte sur une liaison carbone-carbone. 
Generalement les atomes de carbone de la liaison carbone-carbone sont adjacents 
et le compose peut contenir d'autres atomes que des atomes de carbone et 
d'oxygene, tels que des atomes d'hydrogene et des halogenes. Les epoxydes 

20 preferes sont l'oxyde d'ethylene, l'oxyde de propylene et l'epichlorhydrine. 

La deshydrochloration de la chlorhydrine peut Stre effectuee comme decrit 
dans la demande intitulee « Procede de fabrication d'un epoxyde au depart d'un 
hydrocarbure aliphatique poly hydroxyle et d'un agent de chloration » deposee 
au nom de SOLVAY SA le meme jour que la presente demande, et dont le 

25 contenu est ici incorpore par reference. 

Mention particuliere est faite d'un procede de fabrication d'un epoxyde 
dans lequel on soumet un milieu reactionnel resultant de la reaction entre un 
hydrocarbure aliphatique poly hydroxyle, un ester d'un hydrocarbure aliphatique 
poly hydroxyle, ou un melange d'entre eux, et un agent de chloration, le milieu 

30 reactionnel contenant au moins 10 g de chlorhydrine par kg de milieu 

r6actionnel, a une reaction chimique ulterieure sans traitement intermediaire. 

Mention est egalement faite de fabrication d'un epoxyde comprenant les 
etapes suivantes : (a) on fait reagir un hydrocarbure aliphatique poly hydroxyle, 
un ester d'un hydrocarbure aliphatique poly hydroxyle, ou un melange d'entre 

35 eux, avec un agent de chloration et un acide organique de facon a former de la 
chlorhydrine et des esters de chlorhydrine dans un milieu reactionnel contenant 
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de l'hydrocarbure aliphatique poly hydroxyle, de Tester d 'hydrocarbure 
aliphatique poly hydroxyleV de l'eau, l'agent de chloration et l'atide organique, 
le milieu reactionnel contenant au moins 10 g de chlorhydrine par kg de milieu 
reactionnel, (b) on soumet au moins une fraction du milieu reactionnel obtenu a 
5 l'etape (a), fraction qui a la meme composition que le milieu reactionnel obtenu a 
l'etape (a), aunou plusieurs traitements dans des etapes ulterieures a l'etape (a) 
et (c) on ajoute un compose basique a au moins une des etapes ulterieures a 
l'etape (a) pour qu'il reagisse au moins partiellement avec la chlorhydrine, les 
esters de chlorhydrine, l'agent de chloration et 1'acide organique de facon a 

10 former de 1'epoxyde et des sels. 

Le precede de fabrication de la chlorhydrine selon T invention peut 6tre 
integre dans un schema global de fabrication d'un epoxyde tel que decrit dans la 
demande intitulee « Proced6 de fabrication d'un epoxyde au depart d'une 
chlorhydrine » deposee au nom de SOLVAY SA le meme jour que la presente 

1 5 demande, et dont le contenu est ici incorpore par reference. 

Mention particuliere est faite d'un procede de fabrication d'un epoxyde 
comprenant au moins une etape de purification de 1'epoxyde forme, 1'epoxyde 
etant au moins en partie fabrique par un precede de deshydrochloration d'une 
chlorhydrine, celle-ci etant au moins en partie fabriquee par un procede de 

20 chloration d'un hydrocarbure aliphatique poly hydroxyle, d'un ester d'un 
hydrocarbure aliphatique poly hydroxyle, ou d'un melange d'entre eux. 

Dans le proc6d6 de fabrication d'une chlorhydrine selon Tinvention, l'autre 
etape est par exemple une etape de stockage, d'approvisionnement, de 
prelevement, de transfert, de traitement chimique ou de traitement physique de 

25 composes utilises ou produits dans le procede de fabrication de la chlorhydrine. 
Des exemples de ces etapes ont ete decrits ci-dessus. 

Parmi les etapes de stockage, on peut titer par exemple, les stockages de 
l'agent de chloration contenant le chlorure d'hydrogene et de 1' hydrocarbure 
aliphatique poly hydroxyle, avant utilisation, le stockage des purges avant 

30 traitement, les stockages de la chlorhydrine produite, le stockage du catalyseur et 
de ses preparations. Parmi les etapes de traitement chimique, on peut titer par 
exemple un traitement d'hydrolyse destin6 a recuperer le catalyseur et un 
traitement de mise en solution du catalyseur. Parmi les 6tapes de traitement 
physique, on peut titer par exemple, les operations de separation par stripping, 

35 distillation, evaporation, extraction, decantation et filtration, les operations 
d'echange de chaleur, chauffage et refroidissement. 
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Parmi les etapes d'apprqvisionnement, de prelevement ou de transfert, on 
peut citer par exemple, les operations de recyclage, de purge et de mise en 
decharge d'effluents, le transport des fluides entre les differents pieces 
d'equipements dans lesquelles sont effectues les reactions chimiques, les 
5 stockages et les traitements chimiques et physiques. 

Dans le procede de fabrication de chlorhydrine selon 1' invention, on entend 
par « equipement » les recipients ou Ton effectue des stockages de composes, 
des reactions chimiques et/ou des operations physiques, les tuyauteries et les 
raccords connectant ces recipients, les pieces assurant l'etancheite au niveau des 

10 raccords, les instruments necessaires au transfert de composes entre les 
recipients, les instruments et les appareillages de mesure des differents 
parametres necessaires au contrdle des stockages, au transfert des composes et a 
la realisation des reactions chimiques et des operations physiques. 

Les conditions de temperature et de pression auxquelles sont soumis ces 

1 5 equipements dependent de leur utilisation dans le procede. 

Certains equipements sont utilises a basse temperature. Par basse 
temperature, on entend designer une temperature qui est inferieure ou egale a 
1 10 °C, souvent inferieure ou egale a 100 °C et plus particulierement inferieure 
ou egale a 95 °C. Cette basse temperature est general ement superieure ou egale 

20 a 0 °C, frequemment superieure ou egale a 5 °C et plus particulieTement 

superieure ou egale a 10 °C. Des equipements utilises a basse temperature sont 
par exemple, les equipements de stockages des matieres premieres acides et de la 
chlorhydrine produite et les decanteurs. 

Certains equipements sont utilises a haute temperature. Par haute 

25 temperature, on entend designer une temperature qui est superieure a 1 10 °C. 
Cette haute temperature est generalement inferieure ou egale a 200 °C, 
frequemment inferieure ou egale a 160 °C et plus particulierement inferieure ou 
egale a 140 °C. Des equipements utilises a haute temperature sont par exemple, 
les reacteurs ou s'effectuent la reaction de chloration de rhydrocarbure 

30 aliphatique poly hydroxyle, le traitement des purges, la recuperation du 

catalyseur et la preparation du catalyseur, les echangeurs de chaleur, les appareils 
de separation par stripping, distillation, evaporation, extraction et filtration. 

Certains equipements sont utilises a basse pression. Par basse pression, on 
entend designer une pression qui est inferieure ou egale a 3 bar absolu, souvent 

35 inferieure ou egale a 2 bar et plus particulierement preferee inferieure ou egale a 
1.5 bar. Cette basse pression est generalement superieure ou egale a 0,01 bar 
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absolu, frequemment superieure ou egale a 0,05 bar et plus particulierement 
preferee superieure ou egale a 0,1 bar. Des equipements utilises a basse pression 
sont par exemple, les appareils de separation par stripping, distillation, 
evaporation, extraction et filtration. 
5 Certains equipements sont utilises a haute pression. Par haute pression, on 

entend designer une pression qui est superieure a 3 bar absolu, souvent 
superieure ou 6gale a 5 bar et plus particulierement superieure ou egale a 7 bar 
Cette haute pression est generalement inferieure ou egale a 50 bar absolu, 
frequemment inferieure ou egale a 20 bar et plus particulierement preferee 

10 inferieure ou 6gale a 10 bar. Des equipements utilises a haute pression sont par 
exemple, les reacteurs ou s'effectuent la reaction de chloration de rhydrocarbure 
aliphatique poly hydroxyl6, des appareils de separation par stripping, distillation, 
evaporation et filtration. 

Les equipements peuvent etre recouvert de ou realises en materiau resistant 

1 5 aux agents de chloration dans les conditions de fonctionnement de ces 

equipements. Outre les conditions de fonctionnement de temperature et de 
pression citees plus haut, le choix du type de protection, par recouvrement avec 
ou par realisation dans un materiau resistant aux agents de chloration, depend de 
nombreux facteurs lies a 1' agent de chloration, a la nature et a la methode de 

20 mise en ceuvre du materiau resistant aux agents de chloration et aux 
caracteristiques des equipements a proteger. 

Les facteurs lies a 1' agent de chloration sont par exemple sa nature 
chimique (chlore, chlorure d'hydrogene), son etat physique (Hquide, gaz, en 
solution aqueuse) et sa puret6 (presence d'eau). 

25 Les facteurs li6s aux equipements sont par exemple la forme, la taille, la 

complexite et Taccds aux surfaces des equipements a proteger. 

Les materiaux tels que divulgues tel que decrit dans la demande 
WO 2005/0541 67 de SOLVAY SA, a la page 6, lignes 3 a 23, sont 
particulierement pr6feres. 

30 A titre de materiau approprie, on peut citer par exemple les materiaux 

metalliques et les materiaux non-metalliques. 

Ces materiaux peuvent etre utilises soit dans la masse, soit sous forme de 
clade ou encore par un procede de recouvrement quelconque. 

Parmi les materiaux metalliques, on peut citer le tantale et les alliages de 

35 tantale, le zirconium et les alliages de zirconium, le titane et les alliages de titane, 
le platine et les metaux du groupe du « platine », l'argent et les alhages argent-or 
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— palladium avec un minium de 30 % en or, Tor et les alliages or-argent et les 
alliages or-platine, le molybdene et les alliages de molybdene, les alliages nickel- 
molybdene, les alliages nickel-chrome-molybdene, les alliages de cuivre 
(Silicon-bronze), les alliages cuivre-tantale et cuivre-niobium, les alliages 6tain- 
5 antimoine contenant 5% d'antimoine, les alliages etain-nickel, le niobium et les 
alliages niobium- tan tale. 

Parmi les metaux du groupe du platine, on peut citer le rhodium, 1' iridium, 
le ruthenium, le palladium et 1' osmium. 

Parmi les materiaux m6talliques, Tor et le tantale sont preferes. 

10 Les metaux et leurs alliages peuvent etre utilises soit dans la masse, soit 

sous forme de clade ou encore par un proced6 de recouvrement quelconque. 

Parmi les materiaux non-metalliques, on peut citer le polyethylene haute 
density, les 61astomeres a base de tluoroelastomeres, les thermoplastiques a base 
de polypropylene, de polymeres fiuores, les copolymeres ABS (acrylonitrile- 

15 butadiene-styrene), le copolymere acrylonitrile (40%)-vinylchloride (60%), les 
polysulfones, les polyphenylene sulfure et les polyphenylsulfones, les stratifies 
verre-resine a base de resines de polyester, de resines phenoliques, de resines 
furanes, de resines epoxy et de lysines vinylester, les ceramiques a base 
d'alumine et de corindon, les materiaux metallo-ceramiques a base de carbure de 

20 hafnium et de niture de titane, les materiaux refractaires a base de carbure de 

silicium, de silice, de silicates d'aluminium (a teneur en silice elev6e), de silicate 
de zirconium, d'oxyde de zirconium et de sillimanite (Al203-Si02), les 
revetements a base de r^sine epoxy, de Sakaphen, de Brauthite (sur base de 
r6sine formo-ph6nolique) et d'isolemail, les ciments anti-acides a base de 

25 silicates, de resine phenol-formaldehyde et de sulfure (m61ang6 avec du sable de 
quartz), les « self-curing » ciments anti-acides a base de r6sines phenol- 
formaldehyde additionnees de graphite, de resines d'alcool de furfuryl 
additionnees de graphite, de resines epoxy additionnees de carbone, de r6sines 
polyester additionnees de quartz. Dans le cas des ciments, le substrat devrait etre 

30 prot6ge par une feuille additionnelle en plastique. Le graphite impregne (par du 
polyt6trafluoro6thyl6ne), le carbone, le verre, le quartz, 1' email, la porcelaine, le 
gres et la brique anti-acide peuvent egalement convenir comme materiaux non- 
metalliques. 

L'email peut 6tre utilis6 comme materiau de recouvrement de l'acier, et le 
35 materiau resistant aux agents de chloration est l'acier emaille. 
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Parmi les polymeres, les polyotefines tels que le poly6thylene haute densite 
et le polypropylene et en particulier les thermoplastiques a base de polymeres 
fluores, les polymeres comprenant du soufre tels que les polysulfones ou 
polysulfures, en particulier aromatiques, le graphite et le graphite impregne 
5 conviennent bien. 

Parmi les thermoplastiques a base de polymeres fluores, le polyfluorure de 
vinylidene, le polytetrafluoroethylene, les perfluororalcoxy alcanes, les 
copolymeres elhylene-terafluoroethylene, les copolymeres tdtrafluoroethylene- 
perfluoromemylvinylethere t les copolymeres tetrafluoroethylene- 
10 hexafluoropropylene conviennent bien. 

Les polymeres peuvent 6tre employ6s a l'etat massique ou renforces par 
une enveloppe (acier, frettage). 

Parmi les revStements au moyen de resines, ceux a base resines epoxy ou 
de resines phenoliques conviennent particulierement bien. 
1 5 Pour certaines pieces particulieres, par exemple des echangeurs de chaleur 

et des pompes, le graphite, impregne ou non est particulierement bien adapte. 
Pour les echangeurs de chaleur permettant un chauffege ou une evaporation des 
fluides du proced6, rimpr6gnation par du polytetrafluoroethylene est 
particulierement bien adaptee. 
20 L'acier emaill6, le tan tale, Tor et les polymeres perfluores conviennent 

bien pour le recouvrement ou la realisation d'equipements operant a haute 
temperature. 

Les polyotefines, les polymeres fluores et les alliages de metaux 
conviennent bien pour le recouvrement ou la realisation d'equipements operant a 
25 basse temperature. 

Dans le proc6de, F utilisation et rinstallation selon 1'invention, 
rhydrocarbure aliphatique polyhydroxyl6 est de preference le glycerol et la 
chlorhydrine est de preference le dichloropropanol. 

Lorsque la chlorhydrine est le dichloropropanol, le precede selon 
30 1'invention peut etre suivi d'une fabrication d'epichlorhydrine par 

deshydrochloration de dichloropropanol et l'epichlorhdyrine peut entrer dans la 
fabrication de resines epoxy. 

Les exemples ci-apres entendent illustrer 1'invention sans toutefois la 
limiter. 

35 Exemple 1 (non-conforme a 1'invention) 
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Des eprouvettes de corrosion en Ti Gr 26 1 et Monel 400 on ete placees, a 
120 °C et pendant 90 jours dans mi milieu reactionnel liquide hydrochloration du 
glycerol constitue par 20 % de dichloropropanol, 18% de monochlorhydrine de 
glycerol, 2 % de glycerol, 6 % d'oligomeres de glycerol mono et polychlores, 
5 6 % d'eau, 0,8 % d'HCl, le solde etant constitue de l'acide carboxylique servant 
de catalyseur et de ses esters. Les eprouvettes se sont completement dissoutes 
dans le milieu reactionnel. 

Exemple 2 (conforme a 1' invention) 

Plongees dans le milieu reactionnel en phase liquide, les parties en acier 
10 emaillees du reacteur d'hydrochloration du glycerol, celles en graphite des 
echangeurs de chaleurs ainsi que celles en PTFE des colonnes de distillation 
n'ont pas montre de signe de corrosion. 
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REVENDICATIONS 

1 - Procede de fabrication d'une chlorhydrine comprenant : 

(a) une etape dans laquelle on soumet un hydrocarbure aliphatique poly 
hydroxyl6, un ester d'un hydrocarbure aliphatique poly hydroxyle, ou un 

5 melange d'entre eux, a une reaction avec un agent de chloration contenant 

du chlorure d'hydrogene 

(b) au morns une autre etape effectuee dans un equipement realise en ou 
recouvert de materiaux resistant a 1 'agent de chloration, dans les conditions 
de realisation de cette etape. 

10 2 - Proc6d6 selon la revendication 1 dans lequel rhydrocarbure aliphatique 

poly hydroxyle, Tester d 'hydrocarbure aliphatique poly hydroxyle, ou le 
melange d'entre eux, est obtenu au depart de matieres premieres renouvelables. 

3 - Procede selon la revendication 1 ou 2 dans lequel le chlorure 
d'hydrogene est une combinaison de chlorure d'hydrogene gazeux et d'une 

1 5 solution aqueuse de chlorure d'hydrogene ou une solution aqueuse de chlorure 
d'hydrogene. 

4 - Proc6de selon l'une quelconque des re vendi cations 1 a 3 dans lequel 

1' autre etape est une etape de stockage, d'approvisionnement, de prelevement, de 
transfert, de traitement chimique ou de traitement physique de composes utilises 
20 ou produits dans le proc6de de fabrication de la chlorhydrine. 

5 - Procede selon l'une quelconque des revendications 1 a 4 dans lequel 

1 'equipement est s61ectionne parmi les recipients ou Ton effectue des stockages 
de composes, des reactions chimiques et/ou des operations physiques, les 
tuyauteries et les rac cords connectant ces recipients, les pieces assurant 
25 l'6tancheit6 au niveau des raccords, les instruments necessaires au transfert de 
composes entre les recipients, les instruments et les appareillages de mesure des 
differents parametres n6cessaires au controle des stockages, au transfert des 
composes et a la realisation des reactions chimiques et des operations physiques. 



30 



6 - Procede selon Tune quelconque des revendications 1 a 5 dans lequel les 
equipements sont maintenus a une temperature superieure ou egale a 0 °C et 
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inferieure ou egale a 200 °C et a une pression superieure ou egale a 0,01 bar 
absolu et inf6rieure ou egale a 50 bar. 

7 - Procede selon Tune quelconque des revendications 1 a 6 dans lequel les 
materiaux resistant aux agents de chloration sont selectionnes parmi les 
5 materiaux metalliques et les materiaux non-metalliques a base d'elastomeres, de 
thermosplastiques, de stratifie verre-resine, de ceramiques, de materiaux metallo- 
ceramiques, de materiaux refractaires, de revetements, de ciments anti-acides, de 
« self-curing » ciments anti-acides, de graphite impregne, de carbone, de verre, 
de quartz, d'email, de porcelaine, de gres et de brique anti-acide. 

10 8 - Proced6 selon Tune quelconque des revendications 1 a 7 dans lequel les 

materiaux resistant aux agents de chloration sont utilis6s dans la masse, sous 
forme de clade ou par un procede de recouvrement quelconque. 

9 — Procede selon la revendication 7 ou 8, dans lequel les materiaux 
metalliques sont selectionnes parmi le tantale et les alliages de tan tale, le 

1 5 zirconium et les alliages de zirconium, le titane et les alliages de titane, le platine 
et les metaux du groupe du « platine », 1' argent et les alliages argent-or- 
palladium avec un minimum de 30 % en or, Tor et les alliages or-argent et les 
alliages or-platine, le molybdene et les alliages de molybdene, les alliages nickel- 
molybdene, les alliages nickel-chrome-molybdene, les alliages de cuivre 

20 (Silicon-bronze), les alliages cuivre -tantale et cuivre -niobium, les alliages etain- 
antimoine contenant 5% d'antimoine, les alliages etain-nickel, le niobium et les 
alliages niobium-tantale. 

10 - Proced6 selon la revendication 9, dans lequel les materiaux 
metalliques sont selectionnes parmi Tor et le tantale. 

25 1 1 - Procede selon la revendication 9, dans lequel les metaux du groupe du 

« platine » sont selectionnes parmi le rhodium, riridium, le ruthenium, le 
palladium et 1' osmium. 

12 - Procede selon la revendication 7 ou 8, dans lequel les materiaux non- 
metalliques sont selectionnes parmi Pemail, le polyethylene haute densite, les 
30 elastomeres a base de fiuoroelastomeres, les thermoplastiques a base de 

polypropylene, de polymeres fluores, les copolymeres acrylonitrile-butadiene- 
styrene, le copolymere acrylonitrile (40%)-vinylchloride (60%), les polysulfones, 
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les polyphenylene sulfiire et les polyph6nylsulfones, les stratifies verre-r6sine a 
base de resines de polyester, de resines phenoliques, de resines furanes, de 
r6sines epoxy et de resines vinylester, les ceramiques a base d'alumine et de 
corindon, les materiaux metallo-ceramiques a base de carbure de ha&ium et de 
5 niture de titane, les materiaux r6fractaires a base de carbure de silicium, de silice, 
de silicates d'alumiriiurn a teneur en silice 61ev6e, de silicate de zirconium, 
d'oxyde de zirconium et de sillimanite (Al 2 0 3 -Si0 2 ), les rev€tements a base de 
resine epoxy, de Sakaphen, de Brauthite sur base de refine formo-phenolique et 
d'isolemail, les ciments anti-acides a base de silicates, de resine ph6nol- 
10 formaldehyde et de sulfure' melange avec du sable de quartz, les « self-curing » 
ciments anti-acides a base de resines phenol-formaldehyde additionnees de 
graphite, de resines d'alcool de furfuryl additionnees de graphite, de resines 
epoxy additionnees de carbone, de resines polyester additionnees de quartz. 

13 - Precede selon la revendication 12, dans lequel les materiaux ,non- 
15 metalliques sont s61ectionn6s parmi 1 'email, le polyethylene haute densite, le 

polypropylene, les thermoplastiques a base de polymeres fluores, les 
polysulfones et les polysulfures, le graphite et le graphite impregne. 

14 - Proc6d6 selon la revendication 13, dans lequel les thermoplastiques a 
base de polymeres fluor6s sont s61ectionn6s parmi le polyfluorure de vinylidene, 

20 le polytetrafluoroethylene, les perfluororalcoxy alcanes, les copolymeres 
ethyiene-t6trafluoroethylene, les copolymeres t6trafluoroethyiene- 
perfluoromethylvinyiether et les copolymeres tetrafluoroethyiene- 
hexafluoropropylene. 

15 - Proc6de selon la revendication 13, dans lequel Temail est utilise 

25 comme materiau de recouvrement de Faciei - , et le materiau resistant aux agents 
de chloration est l'acier emaille. 

16 - Proc6d6 selon 1'une quelconque des revendications 1 a 15, selon 
lequel Phydrocarbure aliphatique polyhydroxyie est choisi parmi l'ethylene 
glycol, le propylene glycol, le chloropropanediol, le glycerol et les melanges 

30 d'au moins deux d'entre-eux. 

17 - Proc6de selon l'une quelconque des revendications 1 a 16, selon 
lequel la chlorhydrine est choisie parmi le chloroethanol, le chloropropanol, le 
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chloropropanediol, le dichloropropanol et les m61anges d'au moins deux d'entre- 
eux. 

18 - Precede selon la revendication 16 ou 17 selon lequel rhydrocarbure 
aliphatique polyhydroxyte est le glycerol et la chlorhydrine est le 

5 dichloropropanol. 

1 9 - Precede selon la revendication 1 8 suivi d'une fabrication 
d'epichlorhydrine par deshydrochloration de dichloropropanol 

20 - Precede selon la revendication 19 dans lequel l'epichlorhdyrine entre 
dans la fabrication de resines epoxy. 

21 — Utilisation d'equipement realise en ou recouvert de materiaux 
resistant aux agents de chloration dans un precede de fabrication d'une 
chlorhydrine comprenant une etape dans laquelle on soumet un hydrocarbure 
aliphatique poly hydroxyl6, un ester d'un hydrocarbure aliphatique poly 
hydroxyl, ou un m61ange d' entre eux, a une reaction avec un agent de chloration 
contenant du chlorure d'hydrogene, dans au moins une etape autre que l'etape de 
reaction. 

22 - Utilisation selon la revendication 20 pour eviter la corrosion par le 
chlorure d'hydrogene en presence d'eau et de rhydrocarbure aliphatique poly 
hydroxy^. 

20 23- Utilisation selon la revendication 22 dans laquelle rhydrocarbure 

aliphatique polyhydroxyle est le glycerol et la chlorhydrine est le 
dichloropropanol. 

24 - Installation de fabrication d'une chlorhydrine comprenant : 

(a) une partie dans laquelle on soumet un hydrocarbure aliphatique poly 
25 hydroxyle, un ester d'un hydrocarbure aliphatique poly hydroxyl, ou un 

melange d'entre eux, a une reaction avec un agent de chloration contenant 
du chlorure d'hydrogene 



10 



15 



(b) au moins une autre partie faite dans un equipement realist en ou recouvert 
de materiaux resistant a l'agent de chloration. 
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25 - Installation selon la revendication 24 dans laquelle l'hydrocarbure 
aliphatique polyhydroxyte est le glycerol et la chlorhydrine est le 
dichloropropanol. 

26 - Procede de fabrication de dichloropropanol dans lequel on soumet du 
5 glycerol a une reaction avec un agent de chloration contenant de l'acide 

chlorhydrique et dans lequel toutes les etapes du procede sont effectuees dans 
des equipements r6alises en ou recouverts de materiaux resistant aux agents de 
chloration, dans les conditions de realisation de ces etapes. 
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